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CCK AND/OR GASTRIN RECEPTOR LIGANDS 



This invention relates to novel compounds that bind to the CCK and/or gastrin receptor 
with high affinity, to processes for the preparation of these compounds, and to their use in 
the treatment of certain disease states. 



BACKGROUND TO THE INVENTION 



CholecysioJdnin (CCK) and gastrin are two membeis of a family of peptide hormones. 
TTiey were originaliy discovered and described as agents acting oh oigans of the 
gastrointestinal system. CCK stimulates the contraction of the gall bladder and the 
release of digestive enzymes from the pancreas. Gastrin stimulates the secretion of 
gastric add. More recently CCK has been found in the brain, indicating that it may also 
act as a neurotransmitter or neuromocfailator. 

Both CCK and gastrin are biosynthesised as prepro-hormones. The biologically active 
peptides are then released after a series of post-translational modifications. In the case of 
CCK ii number of active forms are produced which vary in tiie number of amino acid 
residues they contain. The smaUest is a tetrapeptide (CCK-4) and the largest has 58 
residues (CCK-58). A variety of gastrins are also known, of which the 17-residue peptide 
(G-17) is probably one of the most important Additionally botii CCK and gastrin have a 
Qrrosine residue which is found as botii the fifee phenol and as tiie 0-sulphate. All the 
bioiogicaUy active forms of boUi CCK and gastrin share a common tetrapeptide amide 
sequence at Uieir C-teiminus. The C-terrainal sequences of the two peptides are: 

. . . -Asp-Tyr*-Met-Gly-T (CCK) 

. . . -Glu- Ala-Tyr*-Gly-T (Gastrin) 

(Tyr* = tyrosine residue which is optionally Osulphated; T = Trp-Met-Asp-Phe-NH2) 

Apan from its actions on the gall bladder and pancreas mentioned above CCK also 
influences secretion, absorption and modlity in the stomach and intestines, and causes the 
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secietioa of pancreatic honnones such as somatostatin. In the central nervous system 
CCK c^pears to be imponant in anxiogenesis. analgesia and appetite reguiatioiL 

Gastrin plays a fundamental pan in the control of gastric acid secretion, although the 
precise mechanism by which this secredon is regulated remains in doubL Gastrin causes 
die release of histamine irom die £CL-cells in die stomach wall. tCstamine dien 
stimulates the parietal cells to secrete acid. It is possible diat gastrin can dixecdy 
stimulate the parietal cells, but diis in pardcular is a point of controversy. Gastrin also 
inczeases the blood flow in the stomach walL but this might also be an indirect effect 
mediated by histamine, and exerts a trophic effect on the gastric mucosa. (For a more 
complete review, and leading references, see ret 1). 

CCK and gastrin interact with their target organs through specific receptors located in 
the cell surface plasma membranes. It is generally agreed that there are two different 
CCK receptors. The CCK-A (for alimentary) type is found in the peripheral tissue, and is 
die receptor which mediates die acdons of CCK on die pancreas, gall bladder and 
intestines. It is also found in certain specific brain regions, where it might be involved in 
the control of appedte. The CCK-B (for brain) receptor type is more widely distributed 
in die CMS, and is diought to be involved in anxiety and other central actions of CCK 
There is only one gastrin receptor type, found particulariy in the stomach wall. It appears 
to show very similar ligand specificity to die CCK-B receptor, and die CCK-B receptor is 
commonly used as a model for the less readily isolable gastrin receptor. 

There is evidence that diis simple classificadon system is incomplete. Some tissues 
appear to have heterogeneous CCK receptor populations, widi bodi high and low affinity 
sites, and diece is some variation in ligand specificity for CCK-A receptors in tissue 
preparations from different organs. (For more details see ref. 2). 

A number of approaches to the discovery of CCK and gastrin receptor agonists and 
antagonists have been tried and have led to the development of a wide variety of structural 
types as pharmacological tools for the elucidation of die function of CCK and gastrin in 
vivo and as potential drugs (see Figure). 

Simple modifications to the natural peptide structures have provided peptides with 
unusual amino-acids as well as amides, esters and "reduced" and other pseudo-peptides.^ 
A group fiom Abbou Laboratories has shown that conformationally restricted amino-acid 
surrogates can give compounds of high affiniQr.^ Odier studies have restricted the 
peptide conformation by cyclisation between two amino-acid side chains.^ 
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Tryptophan derivatives have been widely explored. The earliest compounds studied. 
e.g. benzotript. were not very potent, but more lecenUy disclosed compounds have 
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demonstrated better affinity 6 Perhaps the best example of this development is a-988. a 
tryptophan "dipeptoid" from Parke-Davis 7 

A group from Rhone-Pouienc has disclosed a number of compounds which have some 
analogy with the tryptophan analogues developed by Biomeasure but which lack the 
indoiylmethyi side chain.^ 

Aspanic and glutamic acids have also provided important compounds. Again the 
original modest lead, proghimide, has been overtaken by more recent developments.^ 

Microbial metaboUtes are a traditional source of lead strucnires. and a number of 
compounds have been shown to have affinity for the CCK-receptor. 10 Probably the most 
significant of these is asperlicin. It has inspired an enormous effort in the development of 
benzodiazepine derivatives as CCK Ugands. This particular area is probably the most 
active single area of research into new compounds as CCK and gastrin antagonists. 1 1 

A group from IMy has published its findings on a series of quinazolinones which are 
also inspired by the strucnue of asperiidn.^^ 

t 

A number of groups have disclosed compounds which can be broadly described as smaU 
heterocycles with pendant aromatic substituents.13 These compounds may bind in a 
simiiar manner ta the benzodiazepmes. 

Cyclic nucleotide derivatives have been known for some time to be CCK anfagnnjsts. 
The best is dibuQrtyi cyclic GMP. but its affinity for the receptor is only modest compared 
with orhsc types of compound.^^ 

FmaUy, it has been demonstrated that some peptides and their analogues, which are not 
themselves homologous with CCK/gastrin. have some affinity for the CCK receptor. 
This has been shown in analogues of substance P. calcitonin-gene-reiated peptide and 
somatosmtin.!^ 
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DESCRIPnON OF THE INVENTION 

The compounds of the piesent invention are iigands with a high a£Qni^ for CCK and/or 
gastrin receptors. They can be represented by the general formula A-B-C in which A, B 
and C are subunits as defined below and are linked by covalent bonds. It is presumed 
that the compounds of this invention achieve their potency by mimicking the C-terminal 
tetrapeptide which is conunon to CCK and gastrin, but this is not necessarily always the 
case. The important features of A, B and C are represented schematically below as 
general structure a: 
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in which: 



51 is an optional subsiitaent group, but when present is a hydropliobic residue 

52 is a mandatory substituent, and is always an aromatic (including 
beteroaromatic) residue 

53 is also mandatory, and is generally a hydrophobic residue (but widi the 
exceptions mentioned below) 

IS mandatory, and is a hydrophobic residue 

is optionaL and is generally .a taydrophilic or polar residue 

l1 - are linking elements (covalent bonds or chains of atoms) which are 
optional with the proviso that if is present then O must be present, and Uiat at least 
one of and must be present 

Exceptions to the above fail into two categories: 

when S5 is absent can be a hydrophilic residue, and 

when B is a group such as a proline residue then can take the place of S^. 

It is not the inventors' intention that the above be regarded as a definition of die 
invention. It is intended to be an aid to understanding die key features of the compounds 
of die invention, and it will be used below as a guide in explaining die developmmt of die 
preferred embodiments of die invention. The precise scope of die invention is defined in 
Qaim 1 below. 
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In .generaL theiu A is a unit thac can have either one or two hydrophobic residues 
attatched. When only one is present then it is an aromatic system, and A is a group such 
as (substimted)phenyi carbamoyl, indoleacetyl or isoquinolinecarbonyL When both 
hydrophobic residues are present and the linking unit is absent then A mimics a 
blocked aromadc amino-acid such as BOC-tryptophan or benzoyl-phenyigiycine. When 
is present then A is cyclic. The aromatic residue can either be pendant to this ring or 
fused to it, giving* for example, a phenyiproline and an indoUne respectively. In these 
cases can be absent or it can be any hydrophobic group, for example a BOC- or a 
benzoyl group. 

For subunit B there are three possibilides. When is present and is absent then B 
is analogous to an amino-acid, or a residue that can mimic an amino-acid, such as, for 
example O-benzyi-threonine or its ''reduced'" isostere. When is absent and is 
present then B can be considered to be an N-alkyi amino-acid analogue. When both 
and are present then B is cyclic. The ring can in itself constimte the hydrophobic 
residue S^, for example when B is a proline residue. Alternatively, the residue can be a 
pendant group or» if it is cyclic, it can be fused to the ring of B, giving for example a 
substituted proline or an indoline respectively. 

For subunit C, if is absent then the subunit is analogous to an N-alkylated amino- 
acid (as was B with absent and present). In this case must be present, and 
mimics the backbone of the amino-acid. In some of the embodiments of the invention 
is extended and mimics a dipeptide chain. When is present can be absent, or if it is 
present it performs a function analogous to diat just described. With present can 
either be pendant to the ring so formed, or it can be fused with it 

We have fotmd that certain combinations of the above opdons lead to compounds with 
high affinity for the uirget receptors, and in some cases widi high selectivity between 
receptor sub-types. The result of our studies is a group of novel compounds with 
pharmacological properties as good as« and often better than, CCK and gastrin receptor 
ligands previously described, which makes them useful in the treatment of certain 
ailments. These compounds are the basis of the present invention. 

Conceptually, the compounds of the present invention are derived from the amino-acid 
sequence of the naturally occuring hormones. The suining point of our invesdgation was 
an atnide described by Martinez et aL lint. J. Peptide Protein Res.^ 28, 529-535, 1986). 
We found that constraining the conformadonal freedom of the ester by cyclization gave 
compounds which retained some affinity for both CCK-A and CCK-B receptors. Tliis 
key step is represented below. 
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b 

Comparing the structure of the cyciised compound (b) with the diagramatic 
representation of the compounds of this invention (a) described above shows the 
following set of coirespondences: 
SlaBOC 
S2 s Trp side chain 
= Leu side chain 
« benzyl group 
= carboxymethyi group 
Ll&L^absent 
l2, & present 

Further investigation demonstrated that potency was improved, particularly with respect 
to the CCK-A receptor, if the aromatic residue in was fused to the C ring (compound 
c), and that the BOC-amino group could be omitted. 
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This leads to a first preferred embodiment of the present invention, defined precisely in 
Claims 19-20, in which: 

A is a fused heteroaromatic substituted acyl residue^ or an N^-blocked tryptophan residue; 
B is a hydrophobic amino-acid residue, or a surrogate of one: 

C is a benzo*fused piperidine or pyrrolidine, funher substituted with a carboxyi or 
carboxyalkyl residue, which can be blocked as an ester, or extended, for example, by 
acvlatins an amino-acid residue. 
In parncular, this preferred embodiment of the invention includes; 

Ethyl (2R)-I-{i£rr-buiyloxycaitonyl-tryptophanyWeucyl}-23-^ 

Ethyl (2S)-l-{(2S)-2-(i)giT-buQrloxycarbonyl-tryptophanylaminoH 
dihydroindole-2-carboxylate 

(2R)-l-{Indole*2-carbonyi-phenyialanyl}-23Kiihydroindole-2-acedca^ 

(2R)-l-{(2S)-2-(mdo]e*2-carbonylamino)-4.phenylbutanoyl}-2^ 

acid 

3-{(2R)-l-{(2S)-2.(Indole-2<arbonyiamino)-4.phenylbutanoyl}-23-^ 
propanic acid 

(2R)-l-{(2S)-2-(5-Huoroindole-2Hautonylamino)-^^ 
2-acetic add 

(2R)-l-{(2S)-2-(5-CWoroindole-2-carbonylamino)-4-phenylbutanoyl}-^^^ 

2- acetic acid 

(3R)-2-{(2S)-2-(Ihdole-2-carbonylamino)-4-phenylbutanoyl}-l,2J.4- 
tetrahydroisoquinoline-3-acetic acid 

N-{(2SVI-{(2S)-2-(IndoIe-2H;arbonyIamino)-4.phenylbutanoyl^23-^ 
acetyl}*glycine 

3- {(2S)* 1*{ (2S)*2-(Indole-2-carbonylaniino)-4-phenylbutanoyl } -23*dihydro]ndole-2- 
carbonylamino }-propanoic acid. 

Further investigation revealed -that deletion of the substituent in the compounds 
typified by c generally resulted in compounds which were more potent and selective for 
the CCK-A receptor (e.g. compound d). 
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TWs ieads to a second preferred embodiment of the present invention, defined precisely 
in Claims 16-18. in which: 

A is a fused heieroaromaiic substituted acyl residue, or an Na-blocked tryptophan residue; 
B is usually a hydrophobic amino-add residue, or a similar surrogate, but may also be a 
hydropbilic amino-acid residue, or a similar surrogate; 
C is a benzo-fused piperidine or pyrrolidine. 

In particular, this preferred embodiment of the invention inchides; 
l-{««-Butyloxycarbonyl-tryptophanyl-leucyI)-23-dihydroindole 

l-((2S)-2-(i»rf-Butyloxycarbonyl-tryptophanylamino)-hexanoyl}-2,3-dihydroindole 

I-((2S)-2-(3-IndQle-3-pn>panoylamino)-hexanoyl}-23-dihydroindole 

l-{ terr-Butyloxycarbonyl-tryptophanyl-phenylalanyl }-23-dihydroindole 

l-{(2S)-2-(«rf-Butyloxycarbonyl.trypn)phanylamino)-4-phenylbumnoyl}-2,3- 
dihydroindole 

l-{ ttrr-Butyloxycarbonyl-tryptophanyl-(P-0-ben2yl)-D-aspartyl )-2,3-dihydroindole 
l-{rerf-Butyloxycarbonyl-tryptophanyl-aspartyl)-2,3-dihydroindole 

l-{teiT-Butyloxycarbonyl-tryptophanyl-(y-0-ben2yl)-giutamyl}-2J-dihydroindole 

1- { terf-Butyioxycarbonyl-trypiophanyl-glutamyl }-2,3-dihydroindole 

2- { lerf-Butyloxycarbonyl-tryptophanyl-D-phenyialanyl } -1,23.4-tetrahydroisoquinoline 

2-{ (2R)-2-(te/t-BuQrloxycarbonyl-tryptophanylamino)-4-phenylbutanoyI ) - 1 .23,4- 
tetrahydroisoquinoline. 

Modifications at die A subunit of compounds typified by structure c indicated diat 
smaller groups could be employed without incurring a loss of acUvity. In particular, the 
replacement of BOC-Trp wiUi an arylcarbamoyl residue (as in compound e) resulted in 
compounds which had high affinity for die CCK-A and/or CCK-B/gastrin receptor sub- 
types. 
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This leads to a third preferred embodiment of the present invention, defined precisely in 
Claims 2-7» in which: 

A is a substituted or unsubstimted phenyicarbamoyi residue (Le. L^. and are 
absent); 

B is a hydrophobic amino-acid« or a similar suirogate; 

C is a piperidine or pyrrolidine which may be benzo-fused or may have a pendant 
hydrophobic substitnent* and which is further substituted with a carboxylor carboxyalkyi 
sidechain or a derivative diereof. 
In particular, this embodiment of the invention includes: 

(3R)-2-[N-(3-Chlorophenylcarbamoyi>0-benzyl-threonyl]-l^«4* 
tetrahydroisoquinoline-3*aceiic acid 

(3R)-2-[N-(3-Bromophenylcarbamoyl)-0-benzyl-tiiireonyll- 1,23,4- 
tetnihydroisoquinoline-3*acetic acid 

(3R)-2-[N-(3-Methylphenyicarbamoyl)-0-benzyI-threonyl]-l,23,^ 
tetrahydroisoquinoline-3-acetic acid 

(3R)-2-pi-(3-Acetylphenylcarbamoyl)-0-benzyl-threonyll-l,2,3,4. 
tetrahydroisoquinoline-3-aceac acid 

{3R)-2-[N-(3-IisopropoxyphenyIcarbamoyl)-0-ben^l-ihreonyl]-L,23,4- 
tetrahydroisoquinoline-3*acetic acid 

(3R)-2-[N-(3<;yanophenylcarbamoyi).(>ben2yl-threonyll-I,23Atetra^ 
3-acetic acid 

(3R)-2-[N-(3-Chlorophenylcarbamoyl)-0-ferr-butyl-threonyll-I^,3.4- 
tetrahydroisoquinoline-3-acetic acid 

(3R)-2-[N-(3-Chlorophenylcarbamoyl)-C)-ben2oyl-thrconyll-I,2,3,4- 
tetnihydroisoquinoline-3-acetic acid 

{3R)-2-[N-(3-CWorophenylcarbamoyI)-(>r4-chlon)benzyl)-threonyl]-l,2,3,4- 
tetrahydroisoquinoline-3-acetic acid 

(3R)-2-[(2S)-2-(3-Trifluotomethylphenylcarbamoylamino)-hexanoyl]-I,2,3.4- 
tetrahydroisoquinoiine-3-acetic acid 
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(3R)-2-[(2S)-2-{3-Chiorophenylcarbamoyiaraino)-hexanoyll-l,23,4. 
teirahydroisoquinoline-S-aceiic acid 

(3R)-2-((2S)-2-(N-(3-Chlorophenylcarfaamoyi)-meihylamino)-hexanoyl]-l,23^^ 
teaahydroisoquinoiine-3-acetic acid 

(3R)-2-[(2S)-2-(3.4-DichIoroplienyicarbamoylamino)-4-phenyibutanoyl]-l,23 
tetrahydroisoquinoiine-3-acetic acid 

(3R)-2-((2S)-2-(2.Mediylphenylcarbamoyiamino)^phenylbut^^ 
tetrahydroisoquinoiine*3-acetic acid 

(3R)-2-[(2S)-2-(4-Methyipiienyicarbamoylainino)-4-phenyibutanoyl]-l^ 
tetmhydn)isoquinoline-3«acetic acid 

(3R)-2-[(2S)-2-(3-Methoxyphenylcarbamoylamino)^phenylbutanoyi]-l,^^^ 
tetiahydiDisoqiunoline-3-aceuc acid 

(3R)-2-((2S)-2-(3-ailorophenyicarbamoyIamino)-4-phenyibutanoyl^ 
teii:ahydn)isoquinoiine*3*acedc add 

(3R)-2-[N.(3<:hloroplienyicarbamoyl)-vaiy^^^ 

(3R)-2-[N-(3-Bromophenylcarbamoyl).valyl].l,23,4^^^ 

(3R).2-[N.(3-Me%lphenylcarbamoyi).isoleacyl]- 1^ 
add ' 

(3R)-2-[(2S)-2-(3-Chlorophenyicarbamoylamino)-3,3-dimethyibum^ 
tetiahydioisoquinoline-3-acetic acid 

(3R)T2-((S)-a-f3-Chlorophenyicarbamoyiamino)-phenylacetyl]-U2»3»4- 
tetraiiydroisoquinoline-3-acedc add 

(3R)-2-[(S)-a-(3-Methylphenylcarbamoylamino)-cyciohexaneare^ 
tetnihydroisoquinoiine^3-acetic add 

(3R).2.[(2S)-3.(2.Adamantyloxycarbonyiamino)-2.(phenyicarta^^ 
i A3»4-teirahydroisoquinoiine-3-acetic acid 

(3R)-2-[(2S3R)-2-(3-Chlorophenyicarbamoy lamino )-3-pheny ibutanoyi]- 1 ,2^,4- 
tetnihydroi5oquinoiine-3«acetic add 

(3R)-2-[N.(3-Chlorophenylcarbamoyl).C)-benzyI-threonyi]-U^^ 
tetrahydroisoquinoiine*3-carboxylic acid 

{3R)-2-[Nr(3-Broraoplienylcarbamoyl)-0-ben2yi-ilirconyl)- 1 .23.4- 
teirahydroisoquinoiine-3-carboxyiic acid 

(2R,4S)-l.(N-(3<:Worophenyicarbamoyl).0-benzyi-thrconyl].^ 
carboxylic acid 

(2R,4R)-l-[N-(3-Chlorophenyicarbamoyl).(>ben2yl.threonyl]-^ 
acetic acid 
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(2R,5S)-l-[N-(3-Chlorophenylcar5amoyi)-()-benryl-threonyl]-5-pheny 
carboxylic acid 

l3R)-2-[(2S^R)-3-Ben2yioxy-2-(3-chlorophenyicarbamoylamino)-butyl]^ 
(etrahydro2Soquinoline-3-acetic acid. 

The modification of the above sirucuitai types to give compounds widi consistently high 
affinity and selectivity for CCK-B/gastrin receptors was more involved, but could be 
achieved in two ways. The first originated in the discovery that by constraining the 
conformational fieedom of the A subunit widi the introduction of the selectiviiy for 
CCK-B receptors was improved- This gain could be further improved by the introduction 
of L** to constrain die B subunit (as in compound f). The affinity and selectivity of diese 
compounds was found to be maintained when was removed (as in compound g). 




This leads to a fourth preferred embodiment of the present invention, defined precisely 
in Claims 12-15, in which: 

A is a benzo-fused nitrogen heterocycUc acyl residue in which die nitrogen is substituted 
widi a hydrophobic group (Le. Sl S^, and all present); 

B is a hydrophobic anuno-acid residue or a similar surrogate, which preferably 
incorporates some degree of conformational restriction eidier tiirough cyclization (as in f 
or by having a 3-amino-2-naphtiioyl residue for B) or dirough N-substitution (as in g); 
C is a benzo-fused piperidine or pyrrolidine which may optionally be substimted at up to 
tiiree positions. If such substiments are present dien at least one is hydrophilic (for 
example a carboxyl or carboxyalky 1). 
In particular, this embodiment of the invention includes: 

(3R)-2-{N-<(2R)-l-ien=-Butyloxycarbonyl-2J-dihydroindole-2-ca^^ 
direonyl}-l,2,3,4-tetrahydn)isoquinoline-3-acetic add 
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(3R)-2-{ (2S)-2-((2R)- l-ferf-Butyloxycarbonyl-2.3-dihydroindole-2-carbonylaimno)-4- 
phenylbutanoyl } - 1 ,23.4-ieirahydroisoquinoiine-3-aceiic acid 
{2R)- 1-{ (2S)-2-((2R)- l-/m-Butyloxycarbonyi-Z3-dihydroindoie-2-carbonylainino)-4- 
phenyibutanoy i } -2,3-dihy droindole-2-acetic acid 

(3R)-2- ( ((2R)- l-teit-Buiyioxycarbonyl-2 J-dihydioindole-2-carbonyi)- valyi } - 1 .2,3,4- 
tetraiiydroisoquinoline-3-acetic acid 

(3R)-2- { ((2R)- 1 -/«n-Butylacetyi-23-dihydroindole-2-carbonyl)-valyl }- 1 ,23,4- 
tetrahydroisoquinoline-3-aceac acid 

(3R)-2-{((2R)-l-/erf-Butyioxycarbonyl-2,3-dihydroindole-2-carbonyl)-valyl)-l,23,4- 
tetiahydroisoqiiinoline-3-carboxylic acid 

f3R)-2-{((2R)-l-iierr-Butyioxycarbonyl-23-dihydroindole-2-carbonyl).isoieucyl}-l,23.4- 
tetiahydioisoquinoiine-3-acetic add 

(3R)-2M(S)^x-((2R)-l-/m-Butyioxycarbonyi-23-dihydroindole-2^:arbonyiamino 
phenylacetyl }-l,2J,4-tetrataydroisoquinoline-3-acetic add 

(3R)-2.{((2R)-l-»n-Butyioxycarbonyl-2.3HlihydroindoIe-2-carbonyl>D-prolyl}.lA3^ 
tetialiydiDisoquinoline-3-aceac add 

(3R)-2-{(2R)-l-((2RM-/m-ButyloxycarbonyI-23-dihydroindole-2-carbonyl)-23- 
dihydroindole-2-carbonyU-U3,4-tetraliydroisoquinoline-3-aceticacid 

(3R)-2-{(2R3S)-l-((2R)-l-«rf-Butyloxycarbonyi-23-dihydroindole-2-carbonyl>3- 
piienyl-pyiTolidine-2-carbonyl }-l,2,3,4-ietrahydroisoquinoline-3-acetic acid 

(3R)-2-{(2R.4S)-l-((2R)-l-rm-Butyloxycarbonyl-23-dihydroindole-2-cari)onyl)-4- 
phenyidiio-pyrroUdine-2-<arbonyi }- l,23,4-tettahydroisoq!iinoline-3-carboxylic add 
(3R)-2H (2R,4S)- 1-((2R)- l-/m-Butyloxycarbonyl-23-dihydroindole-2-carbonyl)-4- 
ptjenylthio-pyiToiidine-2-carbonyl }- lZ3,4-tetraliydroisoquinoiine-3-aceiic add 
{3R)-2-{ (2R,4R)- 1-((2R)- l-«rr-Butyloxycarbonyl-23-dihydroindole-2-carbonyi)-4- 
phenyltiuo-pyrroIidine-2-carbonyl }- 1 ,23.4-tettahydroisoquinoane-3-carboxylic acid 
(3R)-2-{:(2R,4R)-l-((2R)-l-f?iT-Batyioxycarbonylr23-dihydroindole-2-carbonyl)-4. 
benzyloxy-pyrn)Udine-2-carbonyl ). l.23,4-ieimhydroisoqainoline-3-carboxyUc add 

(3R)-2-|(2R,4R)-l-((2R)-l-Krr-Butyloxycart)onyl-23-dihydroindole-2-carbonyl)-4- 
phenoxy-pyrrolidine-2-carbonyi}-l,23.4-tetnihydroisoquinoline-3HMrboxyUca^^^ 
(3R)-2-{{2R,4R)-l-((2R)-l-/tfrt-Butyioxycarbonyl-23-dihydroindole-2-carbonyl)-4- 
phenyl-pyrrolidine-2-carbonyl ) - l,2,3,4-tetrahydroisDquinoiine-3-acetic add 
(3R)-2-{(2R,4S)-I-((2R)-l-/erf-Butyloxycarbonyl-23-dihydroindole-2-carbonyl)-4- 
phenyt-pynolidine-2-carbonyl}-l33,4-tetrahydn)isoquinoline-3-aceiic acid 
(3R)-2-{ (2R.4S)- 1-((2R)- l-Krf-Butyloxycarbonyi-23-dihydroindole-2-carbonyl)-4- 
benzyl-pyrrolidine-2-carbonyl }- lZ3,4-ietraiiydroisoqiiinoline-3-caiboxyiic add 
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2- { (2R^S)- l-((2R)- l-ttrr-Butyloxycarbonyi-23-dihydroindoIe-2-carbonyl)-5-phenyl- 
pynoUdine-2-<arbonyl)-1.23.4-teinihydn)isoquinoIine 

Methyl (3R>-2-{(2RJS)-l-a2R)-i-fen^butyloxycarbonyI-2>dihydroindole-2-carbonyi)- 

5-phenyl-pyirolidine-2-carbonyI)-l.2J.4-tettahydrois()quinolme-3-carbo 

(3R)-2- { {2BU5S)- 1-((2R)- l-fm-Butyloxycarbonyl-23-dihydroindole-2-carbonyl)-5- 

phenyi-pyrroIidine-2-carbonyl)- l^,4-tetrahydroisoquinoline-3-carboxyIic acid 

(3R)-2-{ (2R^S)- l-((2R)- i-fm-Butyloxycarbonyl-23-dihydromdole-2-carbonyi)-5- 

phenyi-pym)Iidine-2-carbonyl }-l,23,4-tetnihydroisoquinoiine-3-carboxamide 

N-{(3R)-2-{(2BL5S)-l-((2R)-l-Krr-BuiYloxycarbonyl-23-dmydromdoIe-2-carbonyl)-5- 

phenyl-pyrroKdine-2'K:arbonyl}-123,4-tetrahydioisoquinoliiie-3-cai*onyl}-glyc^^ 

(3R)-2-{ (2R^S)- 1-((2R)- l-Neopeiiwloxycarbonyl-2;3-dihydroindole-2-carbonyl)-5- 

phenyl-pyiroHdine-2H:arimyl}-ia.3,4-tettahydroisoquinoIine-3-^ 

(3R)-2-{(2RJS)-l-((2R)-l-lMpropyioxycarbonyl-23-dihydioindole-2sarbonyl>^^ 

phenyi-pyiroUdme-2-carboayl}-123.4-tetcahydroisoquiiiolme-3-c^ 

(3R)-2-{(2R^S)-l-((2R)-l-Cyciohexyloxycarbonyl-23-dihydroiiutole-2-carbonyl^^ 
phenyI-pyrroiidixie-2-carboiiyl }- i,2J.4-tetiahydn)isoqumoiine-3-caiboxyiic add 
(3R)-2-{ (2R^S)- l-(^)-H2-Adaman^l)oxycarbonyl-23-dihydioindoIe-2-carboi^l)-5- 
phenyI-pynoUdme-2<arbonyl }-123.4-tettahydroisoqumoIiiie-3-carboxylic acid. 
(3R)-2-{(2IU5S)-l-((2R)-l-ferr-ButyIcarbamoyl-2,3-dihydroindole-2sMrbonyl)-5-phenyl- 
pym)Iidiiie-2-caibonyI }-1.2,3,4-tetnihydroisoquinoline-3-carboxyiic add 

(3R)-2-{(2RJS)-l-((2R)-l-ierr-Butylace^l-23-dihydraindole-2H»ffbonyl)'S-ph^ 
pynx)lidine-2H»rbonyl}-lZ3.4-tetrahvdn)isoquinoIine-3-carboxvlic add 
(3R)-2-{(2R3S)-l-((2R)-l-rm-BuQrioxycarboiiyi-2;)-dihydroindole-2-caibonyl)-5- 
phenyI-pyitoIidine-2-carbonyi } - 1 ^,4-tettafiydroisoqiiinoliiie-3-acetic add 

N-{(3R)-2-{(2RJS)-l-({2R)-l-terr-Buiyloxycarbonyl-23-dihydroindole-2-carbonyl)-5- 
phrayl-pyiroHdine-2<arbonyi}-1.2,3,4-ietiabydroisoquinoline-3-aceiyl)-proline 
N-{ (3R)-2-{ (2R^S)-l-((2R)-I-/err-Butyloxycart»onyI-23-dihydroindoie-2-carbonyI)-5- 
phenyl-pyiroUdiiie-2-caibonyl }- 1^3.4-tetraiiydroisoqainoIine-3-acetyl }-D-pioline 

(3R)-2-{(2R^S)-l-((2R)-l-Neopentylo}^arbonyl-2;3-4ihydidndoIe-2-carbonyl)-5- 
pheayl-pyiiolidine-2-cart>onyl }- lZ3,4-tetrahydtoisoquinoIine-3-aceiic add 
(3R)-2-{ (2R^S)- 1-((2R)- l-Cyclohexyloxycarbonyl-23-dihydioindole-2-carbonyl)-S- 
phenyl-pyiiolidine-2-carbonyl } - 1 ,2,3,4-teirahydroisoqiiinoiine-3-aceiic add 
(3R)-2-{(2R^S)-l-((2R)-l-(2-Adamantyl)oxycarbonyl-23-dihydroindole-2-carbonyl)-5- 
phenyl-pyrrolidine-2-carbonyl I- l^3.4-tetrahydroisoquinoline-3-acetic add 
(3R)-2-{(2R^S)-l-((2R)-l-rerr-BuQrloxycarbonyt-23-dihydroindoIe-2-caibonyl)-5> 
piienyl-{)ynolidiiie-2-carbonyi }-1.23.4-tetiahydro-benz{/]isoquinoline-3-carboxyiic add 
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(3R)-2-{(2R^S)-l-((2R)-l-arf-Butyloxycarbonyl-2,3-dihydroindole-2-carbonyi)-5- 
phenyi-pyrrolidine-2-carbonyi}-l,2J,4-teDahydro-benzWisoquinolineO-aceticacid 
(3R)-2-{ (2IL5S)- 1-((2R)- l-«rr-Butyloxycarbonyl-23-dihydroindoIe-2-carbonyi)-5- 
benzyl-pyrroUdme-2-K;arbonyI)-lZ3,4-teirahydroisoquinoUne-3-aceiicacid 

(3R)-2-{(2R^S)-l-((2R)-l-ttrr-Butyioxycarbonyl-2.3-dihydroindoJfi-2-cari)onyl)-5-(2- 
ns4)hihyi)-pyiTOiidine-2-carbonyl }-l,2^,4.tetrahydroisoqumoline-3-carboxyUc add 

(3R)-2-{(2S^R)-l-((2R)-l-«rf-Butyloxycarbonyl-23-dihydroindole-2-caibonyl)-5- 
phenyl-pyiroUdine-2-<arbonyi}-l^^,4-ieirahydroisoquinoline-3-Kaitoxylicaci^ 
(3R)-2- ( (2S,5R)- 1 -((2R)- l-«/T-Butyloxycarbonyl-23-dihydromdole-2-carbonyl>-5- 
phenyl-pynolidine-2-carbonyl } - 1^3,4-tetrahydroisoquinoIine-3-acetic acid 

{3R)-2.{N-PhHieihyl-N-((2R)-l-/w-butyioxycarbonyl-2,3-dmydroindole-2-carbonyl)- 
glycyi}-i;23.4-tBtnihydroisoqiiinoline-3-carboxyiic add 

(3R)-2-{N-3-Phenylpropyl.N-<(2R)-l-Krr4)utyIoxycarbonyl-2,3HiihydroindoIe-2- 
carbonyl)-glycyl}-ia3.4-tetnihydioisoquinoiine-3-carboxyIicadd 
(3R)-2-{N-Ben2yl-N-((2R)-l-ieiT-butyioxycarbonyl-23-dihydromdole-2-^^ 
glycyl}-1.23.4-tetiahydroisoqoinoliiie-3-aceticadd 

(3R)-2-{ N-Phenethyl-N-<(2R)- l-/m-butyloxycarbonyl-23-dihydroindole-2-carbonyl)- 
glycyl}-l^,4-ietrahydroisoquinoline-3-acetic add 

(3R)-2-(N-3-Phenyipropyl-N-((2R)-l-Krf-butyloxycarbonyl-23-dihydroindole-2- 

carbonyi)-giycyI}-1^3.4-tettahydroisoquinoline-3-aceticadd. 

(3R)-2-{ 3-{ N-Phenethyl-N-((2R)- l-«rf-butyloxycarbonyl-Z3-dihydroindole-2-carbonyl). 

amino }-pFopanoyl }-1^3.4-tetrahydroisoquinoiine-3-acetic add 

(3R)-2-{ N-Pheneihyi-N-((2R)- l-ben2yioxycarbonyi-23-dihydroindole-2-carbonyl)- 

giycyl}- l23,4-teirahydroisoquinoIine-3-acetic add 

{3R)-2-{ N-Phenethyl-N-((2R)- 1 -neopemyloxycarbonyl-2,3-dihydrQindoie-2-carbonyI)- 
glycyl J-1^3,44etrahydK)isoquinoline-3-aceiic acid 

(3R)-2HN-Phenethyl-N-((2R)-l-cyciohexyioxycart)onyl-2,3-dihydroindole-2-carbonyl)- 
glycyi } - lZ3.4-tetrahydroisoquinoline-3-acetic acid 

(3R)-2-{N-3-Chloroplieneihyl.N-((2R).i-fm-butyioxycarbonyl-23-dihydroindole-2. 
carbonyi)-giycyl }- l,23.4-tetiahydioisoquinoUne-3<acetic add 

(3R)-2-{N-(2rOxo-2-phenylethyl)-N-{(2R)-i-tert-butyloxycarbonyl-2^-dihydroindote^^ 
carbonyD-giycyl M^;3.4-tetral>ydroisoquinoline-3-acetic add 

(3R)-2-{N-(2-(3-IndolyI)ethyi)-N-((2R)-l-teiT-butyloxycarbonyl-2.3-dihydroindole-2- 
carbonyD-glycyl }• l^^,4-tetiahydroisoquinoline-3-acetic acid 

(3R)-2-{ N-Phenethyl-N-((2R)- l-/m-buQrioxycarbonyl-2.3-dihydroindole-2-carbonyl)- 
glycylf-l,23.4-tetiahydio-benz(^)isoquinoline-3-carboxylic add 
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(3R)-2-{N-Pheneihyi-N-((2R)-l-r«rr-buiyloxy(»rfaonyl-23-dihydroindole-2-carbonyi)- 

glycyl}-1.23.4-tetrahydro-benz(/iisoquinoline-3-aceticacid 

(3R)-2-{N-Pivaioyl-N-((2R)-l-/err-butyloxycarbonyl-2^-dihydroindole-2-methyl)- 

glycyl )-12,3.4-tetrahydroisoquinoIine-3-aceiic acid 

(3R)-2-{ 3-((2Ry- l-2eR-BuQrloxycaib(myl-2J-dihydroindote-2K:arbonylainino)- 

naphtbalene-2-cari)onyi }- 1 ^.4-teiiahydioisoquinoIine-3-acetic acid 

(3R)-2-{3-((2R)-l-rerr-Bu9loxycaibonyi-23-dihydioindole-2^»rbonylamin 

napiithaleae-2-H»irbonyi}-1^3.4-ietrahydioisoquiiioline-3-caiboxyIicacid 

(3R)-2-{(2R)-l-((2R>l-terr-Butyloxycarbonyl-2J.dihydroindole-2sarbonyi)-4-phm 

2^-dihydEopyiroie-2-carbonyi }- 1^ J.4-teaahydioisoqoiiioiiiie-3-acetic add 

(3R)-2-{(2R^S)-l-((2R).l-ter^Butyioxyca^bony^23-dihydtoindoIe-2-carbonyi)-5- 

phenyI*pyiroiidine-2-methyl}- 1^.4-tetnihydroisoquinoline-3-carboxyiic acid 

(3R)-2-{(2S)-2-((2R)-l-iert-Butyloxycarbonyl-2J-dihydroindole-2-acetylamm 

plienylbmaiioyl}-U2^,4-tetrahydioisoquiiioline-3-aceticacid 

N-{(3R)'2-{(2R^S)-l-((2R)-l-rm-ButyIoxycarbonyl-23-dihydioindo]e-2-<:aA 

pheayi-pyixolidine-2-carbonyi}*1^3.4-ietiahydroisoqmaoiine-3H»ito 

N-{(3R)-2-{(2S^R)-H(2R)-Um-Butyloxycarbonyi-23Hiihydroindote-2<arb(m^^ 

phenyl-pyiroUdine-2H:arbonyl}-12.3.4-tetiahydroisoquinoline-3-carb^ 

N-{(3R)-2-{(2S^)-H(2R)-l-ten-Butyioxycarbcmyl-23-dihydroindofe-2-caibon 

phenyi-pyrroUdine-2<arbonyl}-123.4-tetiahydroisoquinoline-3H:arbonyl}-D-piolin^ 

(3R)-2-{(2R^S)-l-((2R)-l-teiT-ButyioxycarbonyI-23-dihydroindoIe-2-caitJonyl)-5- 

ben2yl-pyiroiidine-2'«arbonyl}-I^3.4<>tetnihydroisoquinoline-3-carboxyiicacid 

(3R)-2-{N-2<:hloiophe!iethyl-N-<(2R)-l-ffiiT-butyloxycarbonyI-23-dihydroindole-2- 

carbonyl)-glycyl }>I^,3.4-teiiahydtoisoqoinoline-3-acetic acid 

(3R)-2-{ N-4-Chlotopiieiiethyl-N-((2R)- l-ierr-buQrlo]qrcaibonyi-23-dihydioiiidole-2- 

caibonyl)-glycyl}-1^.4-tetiahydiDisoquinoiine-3-aceticacid 

(3R)-2-{N-2-Methoxyphenetliyl-N-((2R)-l-f«rf-buiyloxycarbonyl-23-dihydroindole-2- 

carbonyl)-gly(7l}-l^J,4-tettahydioisoquinoline-3-aceticacid 

(3R)-2-{N-3-Methoxyphenethyl-N-((2R)-l-te/t-butylo:Qrcarbonyl-2,3-dihydroindole-2- 

cari)onyI}-slycyl}-l^,4«tetcaiiydioisoqainoline-3-aceticacid 

(3R)-2-{ N-4-Methoxypiieiiethyi-N-((2R)- l-ierr-buQrloxycarbonyl-2;3-dibydioindole-2- 

carbonyl)-glycyl}-1^3.4-teirahydn)isoquinoliiie-3-aceticacid 
(3R)-2-{N-Phenethyi-N-<(2R)-l-ie/T-4)myioxycarbonyi-23-dihydioindoie-2-caA 

giy^i}-l^,4-teiiahydro-benz[hlisoquinoline-3-carboxylicacid 
C4RS)-2-{N-Phenethyl-N-((2R)-l-iert-buQrloxycaibonyi-23-dihydtDiadole-2-caibonyl)- 
giycyl}-l^,4-tetiaiiydroisoquinoiine-4^acedc acid 
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(4RS)-2-{ (2R JS)- 1-((2R)- l-/m-Bu£yloxycarbonyl-23-dihydroindole-2-carbonyl)-5- 
phenyI-pyrroiidine-2-carbonyl }- 1 J!.3,4-iettahydroisoquinoline-4-acetic acid 
(3R)-2-{(2RJS)-H(2R)-l-CyclobuiyloxycarbonyI-13-dihydroindoIe-2-carbonyl)-5- 
phenyl-pynoUdme-2-carbonyi}-lJU,4-teirahydioisoquinoline-3-carboxyU^ 

(3R)-2-{(2R.5S)-l-((2R)-l-Cyclopentyloxycarbonyl-2J-dihydroindoIe-2-carbonyl)-5- 
phenyl-pynolidine-2-carbonyi }- l»23.4-tetrahydiDisoquinoime-3-acetic acid 

(3R)-2-{(2R^S)-l-((2R)-l<:yclopeniyloxycarbonyi-23-dihydroindole-2-carbonyl)-5- 
plienyi-pynolidine-2<arbonyi}-l,2;3,4-tettahydroisoquiiioline-3-carboxylic^^ 

(3R)-2-{(2R^S)-l-((2R)-I-(2-cxo-Norbomyi)o;qrcarbonyI-2J-dihydn)indole-2-carbonyl> 

5-phenyi-pym)lidine-2Harbonyl}-lZ3.4-tetraliydroi5oquinoline-3-<Mr^ 

(3R)-2-{ (2R^S)- l-((2R)-l-Cyclododecyloxycarbonyl-23-dihydroindole-2-carbonyi)-5- 

phenyl-pyiroUdine-2-<arbonyI}.iaj,4-teirahydroisoquinoline-3s;arboxyUca^^ 

(3R)-2-{N-Pheneihyi-N-((2R)-l-ii-piDpyloxycarbonyi-2J-dihydroindole-2-carbonyi)- 
glycyl)-l^,4-tetrahydroisoquinoline-3-acetic add 

N-{(3R)-2-{(2S^)-l-((2R)-l-fm-Butyloxycarbonyi-23-<lihydioindote-2Harbonyl)^^ 
phenyi-pyirolidiiie-2<arbonyi}-ia3,4-teiraliydroisoquinoIineO-^ 

(3R)-2- {N-2K2-Methoxyphenyl)ediyI-NK(2R)- l-(fm-butyloxycarbonyi-23Klihy to^ 
2-carbonyi)-gIycyi}- U3,4-tettahydroisoquinoline-3-cart)oxylic add 

(3R)-2-{(2R^S)-l-((2R)-l-(3.3-Dimethylbutyl)oxycarbonyl-23-dihydroindole-2- 

carbonyl)-5-phenyl-pynDlidiiie-2<arbonyl}-l,2^,4-tetrahydroisoquinoline-^ 
add 

(3R)-2-{(2R^S)-l-((2R)-l<:ycioheptyloxycaibonyl-2,3-dihydroindole-2^Mrbonyi^^^ 
phenyl-pynDlidine-2-carbonyl)-i;U,4-tenahydrois(xiuinoJine-3H:arbo3qriic add 
(3R)-2- { (2R^S)- 1-((2R)- l-((lS)-«f/u/o-Bomyi)oxycarbonyI-2^-dihydn)indole-2- 

carbonyl)-5-phenyi-pyrroUdine-2-carbonyl }- l^,4-tetiahydroisoquinolineOs»r^ 
add 

(3R)-2- ( {2RJS)- 1-((2R)- lR^R3RJSHsopinocampheyl)oxycarbonyl-23- 
dihydroindoIe-2-carbony I)-5-phenyl-pyiioIidine-2-cari)ony 1 } - 1 23,4- 
tetrabydroisoquinoiine-S-carboxyiic add 

(3R)-2-{ (2R^S)-H(2R)-l-((lS^3S,5R)-Isopinocampheyi)oxycarbonyI-23- 
dihydroindole-2-carbonyl)-5-phenyl-pynDlidine-2-carbonyl)-123.4- 
teaahydroisoquinoiine-3-carboxylic add 

(3R)-2-{(2R^S)-l-((2R)-l-(3,3-Dimediylbutyl)oxycarbonyl-23-dihydroindole-2- 
carbonyl)-5-phenyl-pynolidine-2-cart)onyl ) - l,23.4-tetrahydroisoquinoline-3-acetic acid 
(3R)-2-{ (2R.SS)-1-((2R)- 1-( l-Piperidino)carbonyI-23-dihydroindole-2-carbonyl)-5- 
phenyi-pyrn)lidine-2-carbonyi}- 1 .23.4-tetialiydroisoquinoline-3-caiboxytic add 
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(3R)-2-{(2R^S)-l-((2R)-WN-CYclohexyl-N-methyic^^ 
carbonyi)-5-phenyi-pym)Udine-2<arbonyl}-U2J,4-teir^ 
acid 

(3R)-2-{ {2R3S)- 1-((2R)- l-{4.f^rr-Butyicyclohexyl)oxycarbonyi-23-dihy(irom^ 

carbonyl)-5-phenyl-pyrroUdine-2<arbonyl}-l,2J.4-tettafaydroi^^ 

add 

(3R)-2-{ (2R^S)- H(2Ry l-(2-tlr-MethyIcyclohexyl)oxycarbonyl-23-dihydrom^^ 

carbonyl)-5-phenyl-pyrroUdine-2H:arbonyi}-l^,4-tBtrahydroi^ 
acid 

(3R)-2-{(2R^S)-l-((2R)-l.{2-rraw-Meihylcyciohexyi)oxyc^ 

carbonyl)-S-phenyl*pyiiolidine-2-^arbonyl}-l,2^,4-tetiaii^ 

acid 

(3R)-2-{N-Pheneihyl-N-({2R)-lH3-cyciohexyipropyl)oxycarbonyl-2>^ 
carbonyl>giycyl )- I.23.4-tetiahydroisoquiiioline*3-aceuc add 

(3R>2-{(2*R^S>l<(2RVl-CyclohexyimethyloxycarbonyI-23-dm^ 

5-phenyi-pyirolidiiiB-2-carbonyi }- i;23Atettahydroisoquinoline-3-carboxylic xid 

(3R)-2-{(2R^S)-H(2R)-H2-Cyclohexyleihyi)oxycarbonyl^^^ 

carboayl)*5-phenyi-pyrn>Udine-2H:arbonyi}-l,2^.4*teti^ 

add 

N-{{3RV2-{(2R^S)-H(2R)-l-Cyclohexyloxycarbonyl-23-dih 

phenyi-pyxToUdine*2-caibonyl}-l^,4-tetiahydioisoquinQline*^ 

N-{(3R)-2-{(2R^S)-l-((2R^l-NeopentyioxycarbonyU2J^ydroindoie-^^ 

phenyl-pyrrolidine-2<arbonyl }- 1,2 J,4-tetnifaydroisoquinoto^ 

(3R)-2-{(2R^S)-l-{(2R)-I-iert-ButyioxycarbonyI-23-dihydromd^ 

pyiToiidine-2*carbonyl}-l,2,3^4-tetnihydn)isoquinoime-3-^ 

(3R)-2-{N-3-Methylphenethyl-NK(2R)-l<yclohexyloxycaA 

carbonyi)-glycyl }- l,23*4-teaahydroisoquinoiine^3-acetic add 

(3R)-2-{N-(2-(l-Methylpyirol-2.yi)e!hyl)-N<{2R)-l<yc^^^ 

dihydroindole-2-cart)onyl)-giycyl}-l,23t4-cetnihydioisoqu^ 

(3R)-2-{N-(2-Thienyi)ethyl-N-((2R)-l<ydohexyloxycarbonyl-^^ 

carbonyI)-giycyl}-l,23AtetiahydroisoquinoIine-3-aceticacid 
(3R)-2-{N-((2RS)-i;U*4.Tetrahydronaphth-2-yl>^^ 
(fihydroindoIe-2-cari)oiiyI}-glycyi U23,4-tettahydioisoquinoline-3-acetic add 
(3R)-2-{(2R^S)-l-({2R)-l.Cyclohexyioxycarbonyi-23Hiihydroin^ 
methoxyphenyl)-pyirolidine*2-carbonyi }- l,23,4-^trahydzoisoquinoline-3-carboxylic acid 
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( 3R>-2- { N-f Indan-2-y l)-N-(( 2R)- 1 -c yciohexyIoxycarbonyl-2 J-dihydroindole.2-carbonyl)- 
glycyl } - 1 ,2,3.4-tetrahydroisoquinoIine-3-aceiic acid. 

The second modification which yields potent and selective CCK-B/gasirin receptor 
iigands involves the deletion of (equivalent to the excision of the cyclic amide bond 
from b) to give a series of tertiary amides. In this series is not required and the 
compounds are structurally less complex (as in h). 



H o 




h 



niis leads to a fifth preferred embodiment of the present invention, defined precisely in 
Claims 8-11, in which: 

A is an acyi residue with an aromatic substituent; 
B is a hydrophobic amino-acid or a similar suiiogate: 

C is an N-substimted amino-acid or similar surrogate, where the N-substituent is an aUcyi, 
cycloaDcyl, aralkyl or aryl group, and the carboxy terminus may be the fiee acid or may 
be blocked as an ester or amide, or may be extended, for example, by acylating another 
amino-acid residue. 

In particular, this preferred embodiment of the invention includes: 

Methyl N-(2-cyclohexylethyI)-N-((2SV2-(3-indoleaceiylamino)-hexanoyI)-glycinate 

N-(2-Cyclohexylethyl)-N-{(2S)-2-(3.indoleacetylamino)-hexanoyl>glycine 

l-{N.(2-Cyclohexylethyl)-N-((2S)-2-{3-indoleaceiylamino)-hexanoyl)-glycyl}- 
pyrrolidine 

MediylN-{N-(2-cyclphexylethyl)-N-((2S)-2.(3-indoleacetylamino)-hexanoyl)-glycyl}-D- 
prolinate 

N-{N-(2-CycIohexylethyl)-N.((2S)-2-(3-indoleacetylamino)-hexanoyl)-glycyl)-D-pn)line 

N-{N-{2-Cyclohexylethyi)-N-((2S)-2-(3-indoleacetylamino)-hexanoyl)-glycyl)-D- 
pipecolic acid 

N-{N-(2-Cyclohexylethyl^N-((2S)-2-(3-indoleacetyiaminQ)-hexanoyl)-glycyU-glycine 

l-{N-(2-Cyclohexylmethyl)-N-((2S)-2-(3-indoleaceiylamino)-hexanoyl)-glycyl}- 
pynolidine 

l-{NK2-Cyclohexylmethyl)-N-((2S)-2-(3-indoleacetylamino)-hexanoyl)-glycyl}-proline 
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l-{N-(2-CYClohexylmethyi)-N-{(2S)-2-(3-indoIeacetylaram 
l-{N-(Cycloc)Ctyimethyl)-N-f(2S)-2-(3-indoleaceiylainino 
l-{3-{N-(2.Cyclohexylethyl)-N-((2S)-2-f3-indoieacetyiamino^^^^ 
propanoy i } *pyiTolidine 

N-(3-Cyclohexylpropyl)-N-((2S)-2-(2-indolecarbonyiamino)-hexanoyO^^ 

N-{3-CyclohexyIpropyl)-NKN-(3^indoleaceiyl)-phenyIalanyl^^ 

N-(2-Cyclohexylethyl)-N-((2S)-2-<3-is()quinolinecarbon^ 

glycine 

N-{N-Phenethyl-N<(2S)-2-(3-indoleacetYlanm }-D-prolme. 

l-{N-a-CycIohexylethyl)-NHN-(3-indoleaceiyi)-phenyi^ 

l-{N-{2-Cydohexylethyl)-N-((2S)-2.{3-indoieaceiy^ 

proline 

Where the compounds of the present invention are capable of foiming .<Mir.s with 
inorganic and organic adds and/or bases then those phannaceudcally acceptable salts are 
incfaided within the scope of die invendon. Examples of such salts include sodium^ 
potassium and tetra-alkyl ammonium salts of acidic compounds* and chlorides, sulphates 
and acetates of basic compounds. 

Where the compounds of the present invention contain a carboxyiic acid moie^ then 
these may be administered in pronirug form as simple esters. 

SYNTHETIC METHODS 
GENERAL 

The synthesis of the compounds of the present invention can be considered as involving 
two stages. In Stage 1 the individual components B and C in general formula I are 
prepared from commercially avaibble starting materials if they are not themselves 
available. During Stage 1 protecting groups may be introduced into B and C in order 
to obviate side reactions in Stage 2. The second phase involves assembling the individual 
components into the finished compound. During Stage 2, apart from the crucial A*B and 
B-C bond forming reactions, selective manipulation of the protecting groups may be 
necessary. At the end of Stage 2 final adjustments can be made to complete the synthesis. 

Using general formula I as the target, a typical synthesis might involve die following 
steps: 
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Stage 1 

pre-A o steps o PG^-A 
pre-B o steps PG^-B 
pre-C steps ^ C-PG3 

where PG^ - PG^ arc protecting groups. 

pre'A - pre-C are commercially available precursors. 

Stage 2 

PG2.B + C-PG3 o PG2-B-C-PG3 
PG2-B-C-PG3 o B-C-PG3 
PG^-A + B-C-PG3 o PG1-A-B-C-PG3 
PG1-A-B-C-PG3 o A-B-C 

Depending on the precise nature of A, B and C the order in which the components are 
coupled together may be varied. Hius it might be advantageous to form the A-B 
&agment first and couple diis to C. Another variation is possible when C can be divided 
into two sub-£tagments (e.g. when C is XIX, or XVI vwUi R^^ is XXII). In these cases 
one of the sub-fragments can be introduced at a late stage. If C is composed of the sub- 
fragments C^-D then Stage 2 of the overall synthesis might be: 

PG2-B + c1-PG3 o PG2-B-c1-PG3 
PG2.B-C1-PG3 ^ B-C1-PG3 
PG1-A +B-C1-PG3 o PGi-A-B-Cl.PG3 
PG1-A-B-C1-PG3 «:> PGi-A-B-Cl 
PG i-A-B-Cl + D O PG 1-A-B-C 
PGI-A-B-C A-B-C 

The chemistry involved in preparing the compounds of die present invendon depends on 
the nadue of A« B and C. The specific Examples which follow make use of reactions 
which are established in the literature for analogous transformations. It is not the 
inventors' intention to restrict the scope of this patent solely to those reactions described 
explicidy in die Examples, but to include odier mediods which a person competent in die 
art might employ to achieve the same overall transformation. Also included are such 
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variaiions in the protecting groups and the order of assembly of the fragments as might be 
used by such a competent person. 

The general concepts outlined above (preparation of the fragments, coupling, and 
protecting group manipulation) will now be illustrated more fully in the following non- 
limiting Examples. 

EXPLANATORY NOTES 



In the following Examples: 

Rf: TLC was performed on commercial silica plates (Merck Art 5714) 

HPLC: Buffer 1 0.1% TFA/HoO; Bufier R 0.1% TFA/MeCN 

System A: Novapak Cig, 4 \u 8x100 mm: linear gradient 40% to 90% H into I 
over 25 min. at LS mL/min, 

System B: Spherisorb C ig, 5 (i. 4.6x100 mm; linear gradient 40% to 90% n into I 
over 25 min. at 0*8 mL/min. 

AAA: Hydrolysis 6/irHa + phenol at ISO^C for 1.5 hr. 

NMR: Determined at 270 MHz in CDCI3. 

Mass spec: Positive ion FAB. 

Reagents were generally used as supplied without purification. Solvents were HPLC 
grade, except THF which was distilled from Nia/benzophenone. Silica gel for flash 
chromatography was Merck Kieselgel 60 (230*400 mesh). 
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EXAMPLE! 



CH, o 



CH?0 



OH 



OH 



nmc 



2) CH2N2 



la 



CH^ o 

H3C 



AgOBz 



MeOH 



HQ 



o-^^o 



0^0 



CH3 



1c 




la (3R)-2-l^n-Butyloxycarbonyi-l,2,3,4-tetrahydro acicL 

To a stirred suspension of D-l^J,4-teirahydroisoquinoiine-3-carboxyiic acid (2.5 g, 
14.1 mmol) in dioxan (200 mL) was added di-ten-butyl pyrocarbonate (3.66 g, 16.9 
mmol) and a solution of KOH (0.79 g, 14.1 nunol) in H2O (50 mL). The mixture was 
stirred at room temperature for 5 hr., and then the solvent was evaporated in vacuo. The 
residue was taken up in H2O and the soludon was acidified with 10% aq. KHSO4 
pH=2. The mixture was extracted twice with EtOAc, and the combined extracts were 
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washed with brine* filtered (Whatman* 1 PS phase separator), and conceniniied in vacuo. 
The residue was triturated with pet. edier (b-p. 60-80^0 to give the title compound as a 
white solid (3.2 g, 82%). 

lb Methyl (3R)-2-te/t-ButylGxycarbonyi-I^,4-tedrahyclroisoqiiinolin^^ 

To a stirred solution of la (10.9 g. 39.5 mmol) m EtOAc (120 mL) was added N- 
mediyhnorpholine (4.4 raL, 40 mmol). The solution was cooled to -20^C, and isobutyl 
chloroformate (5.2 mL^ 44 mmol) was added dropwise. The mixture was stirred at -IS^C 
for 20 min., then poured into a solution of diazomethane (from Oiazald^ 43 g, 200 mmol) 
in £t20. and the resulting solution was stured ar room temperature for 1 hr. Excess 
diazomethane was destroyed by the addition of glacial AcOH. The solution was washed 
successively with LOM NaHCOs, H2O and brine, dried over Na2S04, and evaporated in 
vacuo. The residue was purified by flash chromatography on silica gel (eluant EtOAc:pet 
ether 25:75 v/v) to give {3R)-2-rerr*butyloxycarbonyH,2^,4-tetrahydroisoquinolyl 
diazomethyl tetone (8.0 g, 26.6 mmoU 67%). 

This ketone was dissolved in MeOH (200 mL) and to this solution was added a solution, 
of silver benzoate (2 g, 8 mmol) in Et3N. The mixture was stirred at room temperature 
for 40 nmu and then the solvent was evaporated in vacuo. The xesidue was taten up in 
EtOAc and washed successively with LQM NaHC03, H2O. brine. 0.3M KHSO4, H2O 
and brine, dried over Na2S04, and concentrated in vacuo. The residue was purified by 
flash chromatography on silica gel (eluant EtOAcrpeL ether 18:82 v/v) to give the title 
ester (6.5 g, 80%). 

Ic Methyl (3R)-l^,4-tetrahydroisoqiiinoline-3-acetate hydrochloride. 

The BOC*protected ester ib (6J g, 21.3 mmol) was taten up in 4N HQ in dioxan (100 
mL) and the solution was stirced at room temperature for 90 min. The solvent was 
removed in vacuo^ finally with toluene azeotrope, to give the tide compound (5.0 g, 99%). 

Id Methyl (3R)-2-[N-«rt«butyloxycarbonyJ-0-benzyl-threonyl]-l^»4< 

To a stirred solution of BOC-{0-benzyl)-threonine (866 mg, 2.8 mmol) and 
diisopropylethylamine (0.50 mL. 2.88 mmol) in CH2a2 f 20 mL). cooled to -20^C, was 
added £^u(2-oxo-3-oxazolidinyl)phosphinic chloride (BOP-CU 733 mg, 2.88 mmol). The 
mixture was stirred at -20^0 for 20 min., then Ic (483 mg, 2 mmol) and 
diisopropylethylamine (0.35 mL. 2 mmol) were added. The mixture was stirred at room 
temperature overnight, then pouted into EtOAC The solution was washed successively 
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with 10% KHSO4, satd. KHCO3, H2O and brine, mtered (Whatman"^ IPS phase 
separator), and evaporated in vacuo. The residue was purified by tlash chromaiogiaphy 
on silica gel (eluani EtOAcrhexane 25:75 v/v) to give the title compound (678 mg. 68%). 

le Methyl (3RV2-[N-(3-chIorophenylcarbamoyl)-0-beiizyl-threonyl]*1^3,4. 
tetraiiyclroisoqiiinoiine-3-acetate. 

A solution of the BOC-protected ester Id (159 mg, 0.32 mmol) in 4A^ HCl in dioxan 
(10 mU was stined at room temperamre for 90 min., then the solvent was removed zn 
vacuo, finally with toluene azeotrope. The residue was taken up in CH2CI2 (lOmL) and 
cooled to QOC Diisopropylethyiamine (60 ^lL. 032 mmoi) was added, then 3- 
chlorophenylisocyanate (43 jiL, 0.35 nunol), and the mixture was sdired at (PC for 2 hr. 
The mixture was then diluted with EtOAc and washed successively with 10% KHSO4. 
satd. KHCO3. HoO and brine, filtered (WhJttman'^ IPS phase separator) and evaporated in 
vacuo. The residue was purified by flash chromatography on silica gel (eluant 
EtOAc±exane 40:60 v/v) to give the title compound (152 mg, 86%). 
Rf (EtOAc:hexane 50:50 v/v) 0.31 

If (3R)-2^N-(3*Chlorophenylcarbaiiioyl>>0-baizyl-ttareonyl]-l;23^ 
tetrahydroisoqiunoiine-3>acetic add. 

To a stined solution of the ester le (152 mg, 0.27 mmol) in dioxan (lOmL) was added a 
solution of UOH ( 13 mg, 0.54 mmoi) in H2O (5mL). The mixoirc was stirred at room 
temperature for 1 hr., then die solvent was removed in vacuo. The residue was 
partitioned between EtOAc and aq. KHSO4. The organic phase was washed with brine, 
filtered (Whatman!^ IPS phase separator), and concentrated in vacuo. The residue was 
purified by flash chromatography on siUca gel (eluant EtOAc±exane:AcOH 65:35:1 
v/v/v), and the product was taken up in acetonitriie/water and lyophilised to give the title, 
compound (95 mg, 66%). 
Rf (EtOAc:hexane:AcOH 70:30: 1 v/v/v) 0.20 
HPLC System A 1^^15.9' >99% 
Mass spec (FAB) m/e=636 [M-fHI''' 
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EXAMPLE 2 




2a Methyl (3RV24N-(3-bromophenylcarbamoyi)-0-benzyI-tliieoiiyIH»2^»4- 
tetrahydroisoqiunoluie-3-acetate. 

This was prepared following the method described for le on a 0.32 mmol scale using Id 
and 3-bromophaiylisocyanate. The product was isolated in 71% yield after flash 
chromatography on silica gel (eluant EtOAc:hexane 50:50 v^). 
Rf (EtOAc:hexane 50:50 v/v) 030 

2b (3R)>24N-(3-BromophenylcarbaiiioylH>-beiizyl-threonyl]-l,23^ 
tetrahydroisoqi]inoline>3-acetic add. 

This was prepared from 2a on a 0.23 mmol scale following the method described for If. 
The produa was isolated m 59% yield (79 mg) after flash chromatography on silica gel 
(eluant EtOAc:hexane*AcOH 65:35:1 v/v/v). 
Rf (EtOAc±exane:AcOH 70:30:1 v/v/v) 0.20 
HPLC System A t^sie.!' >98% 
Mass spec (FAB) m/es582 [M-t-H]-*- 

EXAMPLE3 
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3a . Methyl (3R)-2-[N-(3-inethylphenyicarbainoyl)-0-beiizyi-threoiiyl]>l^J,4- 
tetrahydroisoqiunoiine>3>acetate. 

TTiis was prepared following the method described for le on a 0.68 mmol scale usine Id 
and 3-raeihylphenyiisocyanaie, The product was isolated in 67% yield after flash 
chromatography on silica gel (eluant EtOAcihexane 35:65 v/v). 
Rf {EtOAc:hexane:AcOH 50:50:1 v/v/v) 0.37 

3b (3R)-2-[N-(3-Methylphenylcarbamoyi)-(}-benzyl-ttireonyl] 
tetrahydFoisoquinoline-S-acetic add. 

This was prepared from 3a on a 0.46 nunol scale following the method described for If. 
The product was isolated in 68% yield (162 mg) after tlash chromatography on silica gel 
(eluant EtOAc:hexane:AcOH 50:50:1 v/v/v). 
Rf (EtOAc±exane:AcOH 50:50: 1 v/v/v) 0.20 
HPLC System A tR=14J' >99% 
Mass spec (FAB) m/e=516 [M+H]+ 

EXAMPLE4 




4a Methyl (3R)*2*[N-(3-acetylphenyIcarbamoyi)-0-benzyl-threonyIl- 1^3,4- 
tetrahydrDisoqiiinoiine-3«acetate. 

This was prepared following the method described for le on a 0.21 mmol scale using Id 
and 3-acetylphenylisocyanate. The product was isolated by tlash chromatography on 
silica gel (eluant EtOAcrpet ether 45:55 v/v). 
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4b (3R)«2-[N-(3-AcetylplienyIcarbainoyl)'0-benzyl-threonyl]*1^.4- 
tetrahydroisoqiiinoline-3-acetic add. 

This was prepared from 4b on a 0.21 mmoi scale following the method described for If. 
The product was isolated in 53% yield (61 mg) after flash chromatography on silica gel 
(eluant EtOAcipeL ethenAcOH 50:50:2 v/v/v). 
HPLCSyswmB 1^=8.8' >95% 
Mass spec (FAB) m/e=544 [M+H]+ 

EXAMPLES 




# 

Sa Methyl (3R)-2-^-(3-isopropoxyphenyicarbamoyl)-0-beiizyl-tlir^^ 
tetrahydroisoqiunoIuie*3-aGetate. 

This was prepared foUowing the method described for le on a 0.31 minol scale using Id 
and 3-isopropoxyphenylisocyanate. The prodnct was isolated by flash chromatography 
on silica gel (eluant EtOAc:peL ether 35:65 v/v). 

5b (3R)-2-[N.(3-]sopropo25rphenylcarbamoyI)-0-benzyi-threonyl]-i;U,4^ 
tetrahydroisoquinoline-S-acetic add. 

This was prepared from 5a on a 0.31 mmoI scale following the method described for If. 
The product was isolated in 40% yield (69 mg) after flash chromatography on silica gel 
(eluant EtOAcpeL ethenAcOH 45:55:2 v/v/v). 
HPLC Systems 1^=12.5' >95% 
Mass spec (FAB) m/e=560 (M+EI]'*' 
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6a Methyl (3R)-2-{N-<3-(7anophenylcarbamoyi)-0-beiizyi>threonyl]-l»23,4. 
tetrahydFoisoqiiiiioiiiie'3-acetate. 

This was prepared Mowing the method described for le on a 0.31 mmol scale using Id 
and 3-cyanophenyiisocyanate. The product was isolated by flash chromatography on 
silica gel (eiuant EtOAcipeL ether 35:65 v/v). 

6b (3R)-2-(N-(3-Cyanophenylcarbamoyl)-0-beiizyl-threonyl]-lA3»4- 
tetrahydroisoqainoline-S-acetic add. 

This was prepared from 6a on a 0.31 mmol scale foUowing the method described for If. 
The product was isolated in 34% yield (55 mg) after flash chromatography on silica gel 
(eiuant EtOAc:peL ethenAcOH 40:60:2 v/v/v). 
HPLC System A Ir=13.3' 80% 
Mass spec (FAB) m/e=!527 [M+H1+ 
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EXAMPLE? 



H 



3 CH3 o A 

O CH3 

H3C CU3 



^ CH, O 




O CHgf 

7a 



CH3 



7b 7c 

7a Methyl (3R)-2-(N4;ei^lNityioxycarlH>nyI-a«/t-bntyl-tiireonyl]-l^^ 
tetrahydroisoqiiiiio]iiie>3*acetafe. 

This was piepaied foUowing the method described for Id on a 0.41 mmoi scale using N- 
BOC-O-terr-batyi-thteonine instead of N-BOC-O-benzyl-threonine. The product was 
isolated in 74% yield after flash chromatography on silica gel (eiuant EtOAc:peL ether 
25:75 v/v). 



7b Methyl (3R)-2KN-(3-chlorophemIcariiaiiioyl)-0-terr-bulyl>threonyI]>1^3,4- 
tetrahydroisoqiiiiiolme-3-acetatew 

This was prepared following the method described for le on a 0.30 mmol scale usine 7a 
and 3-chlorophenylisocyaiiate. The product was isolated by flash chromatography on 
silica gel (eiuant EtOAc:peL edier 35:65 v/v). 



7c (3R)-2-[N-(3*ChIorophenylcarbainoyl)-0-te/t-butyl-threonyl]-l^,3,4- 
tetrahyclroisoqiiinoiuie-3-acetic adcL 

Hiis was prepared from 7b on a 0.30 mmol scale foUowins the method described for If. 
The produa was isolated in 56% yield (84 mg) after flash chIDmatog^^)hy on silica gel 
(eiuant EtOAc:peL ether:AcOH 40:60:2 v/v/v). 
HPLC System A tR=l5.2' >95% 
Mass spec (FAB) taJesSOl \M+Hl+ 
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H O H 





8a Methyl (3R)-2-[N-te#t.butyloxycarbonyl^beiBoy|.tlireonyl]-lA3.4- 
tetrahydroisoqiiinoline>3-acetate. 

TlJis was piepaied foUowing the method described for Id on a 0.50 mmol scale using N- 
BOC-O-benzoyi-thrconine instead of N-BOC-O-benzyl-thrconine. TTie product was 
isolated in 55% yield after flash chromatography on silica gel (eluant EiOAcipet etiier 
30:70 v/v). 



8b Methyl (3R)-2-IN-(3.chlorophenyJcarbamoyl).0-beii2oyl.threonylI-WJ^ 
tetrahydrolsoquiiiQUne-3-aoetate. 

niis was prepared following the meUiod described for le on a 0.27 mmol scale using 8a 
and 3-chlorophenylisocyanate. The product was isolated by flash chromatography on 
silica gel (eluant EtOAc:pet. ether 40:60 v/v ). 

8c . (3R)-2-[N-(3-ChIorophenylcarbamoyl).O.benzoyl-threonyll-W3,4- 
tetrahydroisoquinoUne-3>acetic add. 

This was prepared from 8b on a 0.27 mmol scale following the mediod described for If. 
The product was isolated in 35% yield (52 mg) after flash chromatography on siUca gel 
(eluant EtOAc:pet. eUienAcOH 45:55:2 v/v/v). 
HPLC Systems 1^=12.2' >95% 
iMass spec (FAB) m/e=550 [M+H1+ 
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EXAMPLE9 




9a Methyl (3R)-2-[N-^it-butyloxyGariionyl-0-(4^dil(irofaei^ 
tetrabydraisoquinoline-a^acetate. 

This was prepared following the method described for Id on a 0,50 mmoi scale using N- 
BOC*0-(4*chiorobenzyl)«threonine ins^ of N-BOC-O-benzyi-threonine, The product 
was isolated in 70% yield after flash chromatography on silica gel (eluant EtOAc:peL 
ether 25:75 v/v). 

9b Methyl (3R)-2-[N-(3-chlorophenylcarbamoyl)-OK4<hlorobeiizyI)*thr^ 
l^,4-tetrahydroisoquinoUne-3-acetate. 

This was prepared following the method described for le on a 0.35 mmol scale using 9a 
and 3-chlorophenyiisocyanate. The product was isolated by flash chromatography on 
silica gel (eluant EtOAcrpet ether 35:65 v/v). 

9c (3R)-24NK3-CMorophenylGarl»inoyl)^4^orobenzyl)-tl^^ 
tetrahydrojsoquuiolinfr>3-acetic add. 

Has was piepaied from 9b on a 0.35 mmoi scale following the method desciibed for If. 
The produce was isolated in 64% yield (127 mg) after flash chromatography on silica gel 
(eluant £tOAc:pet. ethenAcOH 40:60:2 v/v/v). 
HPLC System A t,isl8.0' >99% 
Mass spec (FAB) mfe=570 [M-I-H1+ 
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EXAMPLE 10 




Ite Methyl (3R)-2-[(2S>>2-iert>bntyloxycarbonylaiiiniohexanoylM^,4- 
tetrahydroisoquiiioliiie>3-aoetate. 

This was prepared foUowing the method described for Id on a 4.0 mmol scale using N- 
BCX:-(2S).2-aminohexanoic acid instead of N-BOC-Obenzyl-threonine. The product 
was isolated in 66% yield after flash chromatography on silica gel (eluant EtOAc:peL 
ether 25:75 v/v). 

10b Methyl {3R)-2.[(2S)-2.(3.trifliioromethyIphenyIcarbainoyiaiiiino)-hexanoyll- 
l,23«4-tetrahydroisoquuK>line-3-acetate. 

This was prepared foUowing the meOiod described for le on a 0.32 mmol scale using 
lOa and 3-trifluoromethylphenylisocyanate. The product was isolated in 52% after flash 
chromatography on silica gel (eluant EtOAcrpet ethenAcOH 3p;70:l v/v/v). 
Rf (EtOAc:peL etherfAcOH 30:70:1 v/v/v) 0.31 
iH NMR 5 0.90 (3H.2t); 1.2-1.8 (ra); 3.6 (3H.2s) 

10c (3R)-2-((2S)-2-(3-Trifliioroinethyiphenylcarbainoylamino)-hexanoyl]«l^^,4. 
tetrahydroisoqiiiiioUiie-3-acetic add. 

This was prepared from 10b on a 0.16 mmol scale following tte method described for 
If. The product was isolated in 70% yield (55 mg) after flash chromatography on siUca 
gel (eluant EtOAczpeu edienAcOH 50:50:2 v/v/v). 
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HPLC System B 1^=12^' >98% 
Mass spec (FAB) ni/e=492 [M+H1+ 

EXAMPLE 11 




lla Methyl (3R)-2<(2S)-2^3Hdilorophenylcarbaiiioylamiiio)-hexanoyi]-1^3,4- 
tetrahydroisQqiiiiioiine>3-aoetate. 

This was prepared following the method descxibed for le on a 0^6 mmol scale using 
10a and 3-chiorophenylisocyanate. The product was isolated by flash chromatography on 
silica gel Cehiant EtOAc:peL ether 40:60 v/v). 

(3R)-2.[(2S)-2-(3-Chloropheiiylcarbamoylainino)-hexanoyll-1^3,4- 
tetr^ydioisoqidiioUne>3-aGefic add. 

This was prepared &om lla on a 0.26 mmol scale foUowing the mediod described for 

If. The produa was isolated in 61% yield (73 mg) after flash chromatography on silica 

gel (eluant EtOAcrpeL ethenAcOH 40:60:2 v/v/v). 

HPLC System A 1^=14.1' >98% 

Mass spec (FAB) m/e=458 [M+H1+ 
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£XAMPL£ 12 




12a Methyl (3R).2-[<2S)-2>^N•te/^butyIoxycarboIlyi)IllethylaIlIinohexalloyl^lM4- 
tetrah}rdroisoquuioljne>3<acetate. 

This was prepared f onowing the method described for Id on a 0.40 mmoi scale using N- 
BOC-(2S)-2-meihylaminohexanoic acid instead of N-BOC-O-benzyl-threonine. Hie 
product was isolated in 57% yield. after flash chromatography on siUca gel (eluant 
EtOAc:pet. ether 20:80 v/v). 

I2b Methyl (3R)-2.[(2S).2-(N^3-dUorophenyicarbamoyl)-inethylainino)-hexanoyl]. 
1^3»4-tetrahydroisoqujnoline-3-acetate. 

This was prepared following the method described for le on a 0.23 mmoi scale usins 
12a and 3-chlorophenylisocyanate. TTie product was isolated by tlash chromatography on 
silica gel (eluant EtOAc:peL ether 40:60 v/v). 

12c (3R)-2-[(2S)-2-(N>(3^hlorophenylcarbanioyl>niethylaiiiiiio)-hexanoyI]-1^3,4- 
tetrahydroisoqiunoline-3-aceticadd. 

This was prepared from 12b on a 0.23 mmoi scale foUowing the method described for 
If. The product was isolated in 44% yield (48 rag) after flash chromatography on silica 
gel (eluam EtOAc:peL ether: AcOH 40:60:2 v/v/v). 
HPLC System A t^sM.S' >98% 
Mass spec (FAB) m/e=472 [M+H1+ 
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H3C 



CH3 O 





13a Methyl (3R)-2-[(2S)'2-teit-bu^oxyGarbonylainino-4-pheii^^ 
tetFai^droisoquinoIine-a-acetate. 

This was prepared following the method described for Id on a 1.27 mmol scale using N* 
BC)C-(2S)-2-amino-4-phenyibutanoic acid instead of N-BOC-O-benzyl-threonine. TTie 
product was isolated in 71% yield after flash chromatography on silica gel (eluani 
EtOAc:peL ether 60:40 v/v). 
Rf (EtOAcrpeL edier 30:70 v/v) 0.19 



13b Methyl (3R)-2-[(2S)-2-(3,4-dichIorophenylcarbamoylaininoM-phenyIb 
14^«4-tetrahydroisoqiunoline-3-acetate. 

This was prepared following the method described for le on a 030 mmol scale usins 
13a and 3,4-dichlorophenylisocyanate. The product was isolated in 49% yield after flash 
chromatography on silica gel (eluant EtOAc:peL ether: AcOH 30:70: 1 \NN). 
iH NMR 5 3.743-643.61 (3H3s) 

13c (3R)*2-[(2S)-2-(3^DichlorophenyIcarbamDyIamino)-4-phenylbatanoyU 
tetrahydroisoqiiinoUne-3-acetic add* 

This was prepared from 13b on a O.IS mmol scale following the method described for 
If. The product was isolated in 76% yield (62 mg) after flash chromatography on silica 
gel (eluant EtOAc:pet. etherAcOH 70:30: 1 v/v/v). 
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HPLC System B 1^=14.4' 80% 
Mass spec (FAB) ra/e=540 [M+H1+ 

EXAMPLE 14 




14a Methyl (3R)-2-[(2S).2.(2-inethy!phenylcarbamoyIaiiiino)-4-phenylbutanoyl]- 
l,2«3Atetrahydroisoquinoiine-3-acetate. 

This was prepared following the method described for le on a 0.33 mmol scale using 
13a and 2-methylphenyiisocyanate. The product was isolated in 85% yield and used 
without puiiiication. 

* 

14b (3R)-2-[(2S)-2.(2-Methylphenylcarbanioylaniino)-4-plienyibulanoyl]-lA3,4- 
tetrahydnrisoquinoline-3-acetic add. 

This was prepared from 14a on a 0.28 mmol scale foUowing the method described for 
If. The produa was isoUited in 58% yield (78 mg) after flash chromatography on siUca 
gel (eluant EtOAc:peL ethenAcOH 60:40:1 v/v/v). 
HPLC Systems t^alO.S' >98% 
Mass spec (FAB) m/e=486 [M+H]+ 



EXAMPLE 15 
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15a Methyl (3R)*2-[(2S)«2-(4-methvipbenyicarbamoyianiino)<4-phenylbutanoyl 
l«23,4-tetrahydroisoquinoline*3*acetate« 

This was prepared following the method described for le on a 0.33 mmoi scale using 
13a and 4-nieihyIphenylisocyanaie. The product was isolated in 91% yield and used 
without purification. 

15b (3R)-2*[(2S)-2-(4-Methylphenylcarbamoylaimno)-4-pte 
tetrahydroisoquinoiine-3-acetic actcL 

This was prepared from ISa on a 0.30 mmol scale following the mediod described for 
If. The product was isolated in 69% yield (101 mg) after flash chromatography on silica 
gel (eluant EtOAcipeL ethenAcOH 60:40:1 v/v/v). 
HPLC Systems 1^=1 LI' >97% 
Mass spec (FAB) nUeMS6 [M+H]+ 

EXAMPLE 16 




16a Methyl (3R)-2*[(2S)-2-(3-metfaoxyphenylcarbamoylanunoM-phenylbutano 
l,23t4-tetrahydroiSGqiiinoline-3-acetate. 

This was prepared following the method described for le on a 0.20 mmol scale using 
13a and 3-meihoxyphenylisocyanate. The product was isolated by flash chromatography 
on silica gel (eluant EtOAc:peL ether 45:55 v/v). 

16b (3R)-2-[(2S)-2-(3-Mettaoxyphenylcarbamoylaiiiino)^ 
tetrahydroisoquinoline-3-acetic acicL 

This was prepared from 16a on a 0.20 mmol scale following the method described for 
If. The product was isolated in 52% yield (52 mg) after flash chromatography on silica 
gel (eluant EtOAcrpeL ethenAcOH 50:50:2 v/v/v). 
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HPLC System A tR=l2.9' >99% 
Mass spec (FAB) in/e=502 (M+H1+ 

EXAMPLE 17 



13a 




H H 




17a Methyl (3R)-2*[(2S)-2-(3^±lorophenylcarbamoylainino)-4.ptaenylbut^ 
l,2A4-tedrahydroisoquuioline-3-acetate. 

This was prepared following the method described for le on a G.20 mmol scale using 
13a and 3-chlorophenylisocyanate. The product was isolated by flash chromatography on 
silica gel (eluanc EtOAcrpet ether 45:55 v/v). 

17b (3R)-2H[(2S)^2»(3-Chlorophenylcarbamoylaimno)»4-phenyIbu 
tetrahydroisoqiunoUne-3-acetic add. 

This was prepared from 17a on a 0.20 mmol scale following the method described for 
If. The product was isolated in 74% yield (75 mg) after flash chromatography on silica 
gel (eluant EtOAcrpet ether. AcOH 40:60:2 v/v/v). 
HPLC System A tR=i5,6* >98% 
iMass spec (FAB) m/e=506 [M+H]-*- 
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- H3C CH3 
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H3C 



CH3 o 




18a 



18c O^OH 

18a Methyl (3R)-2-[N*tefr-butyloxycarbonyl-valyI]*l92,3,4-tetrahy 
acetate. 

This was piepaied following the method described for Id on a 3.0 mmol scale u^g N- 
BOC-valine instead of N*BOC-0-benzyi-thieomne. The product was isolated in 54% 
yield after flash chromatography on silica gel (eiuanr EtOAcrhexane 20:80 v/v). 
Rf (EtOAcihexane 20:80 v/v) 0.27 

18b Methyl (3R)«2-[N-(3-chlorophenyicarbamoyl)-valyl]-1^3»4- 

tetrahydroisoqumoline-3-acetate. 

This was prepared following the method described for le on a 0.47 mmol scale using 
18a and 3-chiorophenylisocyanate. The product was isolated in 61% yield and used 
without purification. 
Rf (EtOAc:hexane 60:40 v/v) 0.33 

18c (3R)-2«[N-(3-C3Uorophenylcarbamoyi)-valyl].ia;3,4-tetr^ 
acetic add. 

This was prepared from 18b on a 0.29 mmol scale following die method described for 
If. The product was isolated in 47% yield (60 mg) after flash chromatography on silica 
gel (eluant EtOAc±exane:AcOH 60:40:2 v/v/v). 
Rf (EtOAc:hexane:AcOH 60:40:1 v/v/v) 0.23 
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HPLC System A 1^=11.9' >90% 
Mass spec (FAB) in/e=444 fM+Hl+ 

EXAMPLE 19 




19a Methyl (3R)-2-[N-<3-broinophenylcarbamoyi).valyl]-ia,3A 

tetrahydroisoqiiinoline-3-acetate. 

This was prepared following ttie method desciibed for le on a 0.47 mmol scale using 
18a and 3-bromophenyiisocyanate. The product was isolated in 61% yield and used 
without purification. 
Rf (EtOAc^exane 60:40 v/v) 0.33 

19 b (3R)-2>[N^3*Broniophenyicarbamoyl)*vaiyI]-1^3,4-tetrahydrojsoquuioijiie-3- 
acetic add. 

This was prepared from 19a on a 0.29 ramoi scale following the method described for 
If. The product was isolated in 60% yield (85 mg) after flash chromatogn^)hy on silica 
gel (eluant EtOAc:hexane:AcOH 60:40:2 v/v/v). 
Rf (EtOAc:hexane:AcOH 60:40: 1 v/v/v) 0.24 
HPLC System A 1^=12.5' >98% 
Mass spec (FAB) ni/e=489 [M+H1+ 
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EXAMPLE 20 



H O 




20a Methyl (3R)-2-[N-^£/^batyloxyGarboIqr^isoIeucyi^la3,^ 

tetrahydroisoqiiinoiine-3-acetate. 

Tlus was prepared following the method described for Id on a 0.58 mmol scale using N- 
BOC-isoleucine instead of N-BOC-Obenwl-threonine. The product was isolated in 56% 
yield after flash chromatography on silica gel (eluani EtOAczpeL ether 25:75 v/v). 

20b Methyl (3R)-2.[N-(3-methyIphenylcarbamoyl).isoieucyl].l,23,4. 

tetrahydroisoqiiinoline-3-acetate. 

This was prepared following the method desciibed for le on a 0.16 mmol scale using 
20a and 3-methyIphenyIisocyanate. The product was isolated by flash chromatography 
on silica gel (eluant EtOAcipeL ether 35:65 v/v). 

20c (3R)-2-[N-(3-MethyIphenyicarbamoyl)-isoieu(7l]-l^«3,4-teti^ydroisoquinol^^ 
B-acetic add. 

This was prepared from 20b on a 0.16 mmol scale following the method described for 
If. The product was isohited in 70% yield (49 mg) after flash chromatography on silica 
gel (eluant EtOAcpet ethenAcOH 40:60:2 v/v/v). 
HPLC System A tR=12.4' >98% 
Mass spec (FAB) m/e=438 
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H 

I 

N 




CH3 O 



OH 



/s 



CH3 
CH3 3 



CH3 o 

H3C 



21a 





21a Methyl (3R)-2.[(2S)-2^it-butyloxycarbonylaniino-33^methylbuta]io]rl]. 
l^^tetrahydroisoquinotine-3-acetate. 

"Has was prepared following the method described for Id on a 0.75 mmoi scale using N- 
BOC-(2S)-2-amino-33-dimethylbutanoic acid instead of N-BOC-O-benzyl-threonine. 
The product was isolated in 18% yield after flash chromatography on siUca gel (eluani 
EtOAcpeL ether 25:75 v/v). 

21b Methyl (3R)-2-[(2S)-2-(3KJdorophenyicarbainoyiaiiiino)>33-dimethylbutanoyi]- 
1^3»4-tetrahydroisoqiunoline-3-acetate. 

This was prepared following the method described for le on a 0.14 mmol scale using 
21a and S-chlorophenylisocyanate. The product was isolated by flash chromatography on 
silica gel (eluant EtOAc:peL ether 35:65 v/v ). 

21c (3R)-2«[(2S>>2K3-Chlorophenylcarbamoylaniino)<3^fUinethylbutanoyl]-l^,4- 
tetrahydroisoquinoUne-3-acetic add. 

This was prepared from 21b on a 0.14 ramol scale following the method described for 
If. The product was isolated in 73% yield (47 mg) after flash chromatography on silica 
gel (eluant EtOAc:peL ethenAcOH 40:60:2 v/v/v). 
HPLC Systems 1^=10.6' >99% 
Mass spec (FAB) m/e=458 [M+H]-** 
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EXAMPLE 22 




22a Methyl (3R)-2-[(S)-a-tert-butyIoxyGarbonylaimno-pheiisiace^^^^ 
tetrahydroisoqiiinoIine>3«acetate. 

This was prepared following the method described for Id on a 0.50 mmol scale using N- 
BOC-(S)-a-amino-phenylacetic acid instead of N-BOC-0-benzyl*thieomne. The product 
was isolated in 68% yield after flash chromatography on silica gel (eluant EtOAc:peL 
ether 25:75 v/v). 

22b Methyl (3R)-2-[(S)-a-(3-chlorophenyicarbamoylaiiuno)-pheigriacetyl]-i;!3,4- 
tetrahydroisoquinoIine>3-acetate. 

This was prepared following the method described for le on a 0.34 mmol scale using 
22a and 3-chlorophenylisocyanate. The product was isolated by flash chromatography on 
silica gel (eluant EtOAc:peL ether 35:65 v/v). 

22c (3R)-2-[(S)-a-(3-Chlorophenylcarbamoylaimno)-pheii^^ 
tetrahydroisoquinQiine-3-acetic add. 

This was prepared from 22b on a 0.34 mmol scale following the mediod described for 
If. The product was isolated in 64% yield (104 mg) after flash chromatography on silica 
gel (eluant EtOAc:peL edienAcOH 40:60:2 v/v/v). 
HPLC System A tR=:13.8' >95% 
Mass spec (FAB) m/e=478 [M+H]+ 
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EXAMPLE 23 




23a Methyl (3R^2.[(S)-a4e/»-butyloxy<arbonyliiiiiino<ydoliexaneacety^^^ 
tetraIiydroisoquinoline-3-acetate. 

This was prepared foUowing the method described for Id on a 2.0 mmoi scale using N- 
BOC-(S)-a-ainino-cyciohexaneacetic acid instead of N-BOC-O-benzyl-threonine. The 
product was isolated in 58% yield, after Oash chromatography on silica gel (eluant 
EtOAc:bexane 25:75 v/v). 
Rf (EtOAcAexane 20:80 v/v) 0.32 

23b Methyl (3R)-2-[(S)-a-(3.methylphenylcarbamoylainino><yclohexaiieacetyl]- 
1^3t4'tetrafaydroisoquinoiine>3<acetate. 

This was prepared following the method described for le on a 0.58 mmol scale using 
23a and 3-meihylphenylisocyanate. The product was isolated in 76% yield after flash 
chromatognq)hy on silica gel (eluant EtOAc:faexane 35:65 v/v ). 
Rf (EtOAcUiexane: AcOH 50:50: 1 v/v/v) 0.43 

23c (3R)-2-((S)-a-{3-Methyiphenyicarbamoylaiiuiio)-cydohexaneacetylMA3,4- 
tetrahydroisoquinoiine-3«acetic add. 

This was prepared from 23b on a 0.44 mmol scale foUowing the method described for 
If. The product was isolated in 57% yield ( 1 17 mg) after flash chromatography on silica 
gel (eluant EtOAcUiexane:AcOH 50:50:2 v/vAr). 
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Rf (EiOAcdiexane:AcOH 50:50:1 v/v/v) 0.21 
HPLC System A 1^=14.3' >99% 
Mass spec (FAB) ni/es464 [M-t-H]-^ 



EXAMPLE 24 




24a NC(■lert•Bulyloxycarbonyi•^^beIl27iolgrcarboIqrI•(2^ 
add. 

To a sdned ice-cold soludon of N<^BOC-L-diaminopiopanoic acid (N. Kucliurczyk et 
al, Synth, Commun. 19. 1603. 1989: 131 g, 6.74 mmol) in H2O (12 mL) was added a 
solution of NaOH (0.64 g, 13.5 mmol) in H2O. followed by benzyl ctiloiofonnate (1.08 
mL. 7.3 mmol). The mixture was stined and allowed to warm to room temperature, over 
3 hr.. then the solvmt was removed in vacuo. The residue was partitioned between 
EtOAc and dil KHSO4. and the organic layer was washed with brine, filtered (Whatman^ 
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IPS phase separator), and concentrated in vacuo. The residue was purified by tlash 
chromatography on silica gel (eiuant ElOAc:AcOH 100:2 v/v) to give the title compound 
( 1.94 g, 85%). 

iH NMR 6 1.15 (9H.S); 3.45 (2abr); 4.20 (lH.br): 5.00 (2Hj!); 5.7 (2H.2br); 7.1-7.3 
(5Hjn) 

24b Methyl (3R)-2-[(2S)-3-beiizyioxycarbonylainino-2-le/t>batyloxycarbonylaniino- 
propanoyl]-l^^,4-tetrahydroisoquinoline*3>acetate. 

This was prepared following the method described for Id on a 3.3 mmol scale using 24a 
mstead of N-BOC-O-benzyl-threonine. The product was isolated in 76% yield after flash 
chromatography on silica gel (eiuant EtOAc:peL ether 50:50 v/v). 
iH NMR 5 1.4 (9H^); 3.6 (3H.2s); 7.1-7.4 (9H.m) 

24c Methyl (3R>2-[(2S)^benzyloxycarbonylaiiiino)-2-(pheigrlcarbaiiioylaiiri^ 
propanoyl]-i;2A4-tetrahydrQisoqiilnoline-3-acetate. 

This was prepared following the method described for le on a 0.97 mmol scale using 
24b and phenyiisocyanaie. The product was isolated in 98% yield after flash 
chromatography on silica gel (eiuant EtOAc:peL ethenAcOH 70:30:2 v/v/v). 
Rf (EtOAczpeL ethenAcOH 70:30:2 v/v/v) 0.37 

24d Methyl (3R)-2.l(2S).3-(2.adaiiiantyloxycarbonylaniino)-2. 

(phenylcarbamoylainino)-propanoyl]-iaA4-letraliydroisoqiiuioline-^ 

To a solution of 24c (380 mg, 0.72 mmol) in MeOH (25 mL) was added 5% Pd-on- 
carbon (catalytic), and hydrogen was bubbled through the mixture ai room temperature/1 
atm. for 2 hr. The mixture was filtered through Celite* and the catalyst was washed with 
MeOH. The combined filtrates were concenurated in vacuo, finally with tohiene 
azeotrope. The residue was taken up in CH2CI2 ( 10 mL) and 2-adamantyl chloroformaie 
(0.8 nunol) in CH2CI2 (5 mL) was added dropwise widi stirring, followed by 
diisopropylediylamine (excess). The mixmre was stirred at room temperature for 12 hr. 
then poured into EtOAc. The solution was washed successively widi 10% KHSO4. satd. 
KHCO3, H2O and brine, filtered (Whatman* IPS phase separator) and concentrated in 
vacuo. The residue was used without further purification. 
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24e (3R)-2-[(2S)-3-f2-Aciainantyloxycarbonyiainmo l-2-(phenyicarbamoylaiiuno)* 
propanoyi]-i;i3,4-tetrahydroisoquinoline-3-acericadd. 

This was prepared from 24d on a 0.21 mraoi scale following ihe method described for 
If. The product was isolated in 52% yield (66 rag) after flash chromatography on silica 
gel (eluant EtOAc:AcOH 100:2 v/v). 
HPLC System B tj^=l2.5' >98% 
Mass spec fFAB) m/e=575 [M+EI]+ 



EXAMPLE 25 



>r=Nl:=N 




N"=NT=N 




CH3 ^'^^.^'^^^ 

0^0 
CH3 



1)NH4HG02 



2)AiNCO 





25c 



25a Methyl (3RV>2>[(2S3R)-2-azid(K>3<ptaenylbQtanoyIH<23,4- 

tetrahydroisoquinoIinepS-acetate. 

This was prepared following ilie method described for Id on a 1.72 mmol scale using 
(2S3R)-2-azido-3-phenyibmanoic acid (R. Dbaranipiagada et aL, Tetrahedron Lett,. 30, 
6841. 1989) instead of N-B<X:-0-benzyI-threonine. The product was isolated in 62% 
yield after flash chromatogr^hy on silica gel (eluant EtOAc:peL ether 20:80 v/v). 

25b Methyl (3R)-24(2S^R)-2>(3H:hlorophenyIcarbamoylaiiiiiio)-3-phenyIbiitaiioyI]- 
l^,4>tetrahydraisoqiiinoUne-3<acetate. 

To a degassed sohiiion of 25a (271 mg. 0.69 mmol) in MeOH/CH2Cl2 (20 mL + 3 mL) 
was added NH4+HCO2- (174 mg. 0.28 mmol) and 5% Pd-on-carbon (50 rag). TTie 
mixturB was stirred at room temperature tor 5 hr. then filtered though edited The residue 
was washed with MeOH and the combined filtrates were concentrated in vacuo. The 
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residue was taken up in CH2CI2. washed successively with 5% KHCO3 and brine, dried 
over Na2S04, and the solvent evaporated in vacuo to give methyl (3R)-2-[(2S,3R)-2- 
amino-3-phenylbutanoyl]-l.2.3.4-tetrahydroisoquinoline-3-acetate. 

One third of the product ica. 0.23 mmoi) was taken up in CH2CI2 and treated with 3- 
chlorophenyUsocyanate as described tor le. The produa was isolated in 15% yield after 
flash chromatography on silica gel (eluant EtOAcipet ether 30:70 v/v). 
Rf (EtOAc:peL ether 30:70 v/v) 0.12 
Ih NMR 5 1.29-1.42 (3H,m); 3.443.74 (3H,2s) 

2Sc (3R)-2-[(2S,3RV2-(3-Chlorophenyicarbamoylamino)-3-phenyibutanoyll-l^A4- 
tetrahydroisoquinoline-3-acetic add. 

This was prepared from 25b on a 0.035 mmol scale following the method described for 
If. The product was isolated in 88% yield (15 mg) after flash chromatography on silica 
gel (eluant EtOAc±exane:AcOH 60:40:1 v/v/v). 
HPLC Systems tR=ll.9' >95% 
Mass spec (FAB) m/e=506 IM+H]+ 

EXAMPLE 26 




26a Methyl (3R)>l»2J,4-tetrahydroisoquinoline-3Harboxylate taydrochloride. 

To a stirred suspension of D-lJ[3.4-tetnihydroisoquinoline-3-carboxylic acid (5g, 28 
mmol) in MeOH (60 mL) was added acetyl chloride (3.2 mL, 45 mmol). and the mixture 
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32 

was heated at reflux under N2 for 4 hr. The solvent was removed in vacuo, and the 
residue was parndoned between EtOAc and aq. KHCO3. organic layer was washed 
wiih brine, filtered (Whatman'^ IPS phase separator j. acidified with AN HQ in dioxan ( 10 
mL), and concentrated in vacuo. The residue was washed with pet. ether and dried over 
KOH to give the title compound as a white powder (3.73 g, 58%). 

26b Methyl (3R)-2-[N-^n-butyloxycarbonyi*0-benzyl-ttareonyl]-l^,4- 
tetrahydroisoqiunoiine^S-carboxylate. 

This was prepared following the method described for Id on a 2.4 mmoi scale using 26a 
instead of Ic The product was isolated in 68% yield after flash chromatography on silica 
gel feluant EtOAcrpet. ether 25:75 v/v). 

26c Methyl (3R)-2«[N-(3-chlorophenyicarbamoyi)-0-beiizyl-threonyi]-l^^^ 
tetrahydroisoqiunoiuie-3-carbo^late. 

This was prepared following the method described for le on a 0.53 mmol scale using 
26b and 3-chlorophenylisocyanate. The product was isolated in 98% yield after flash 
chromatography on silica gel (eluant EtOAc±exane 35:65 v/v). 

26d (3R)*2«[N-(3-ChIorophenylcarbainoyl)-0*beiizyl-threonyl]-1^3,4^ 
tetrahydroisoquuioIine*3-carbo37lic add. 

This was prepared from 26c on a 0.52 mmol scale following the method described for 
If. The product was isohited in 32% yield (84 ragj after repeated flash chromatography 
on silica gel (eluant EtOAc:peL ethenAcOH 40:60:2 v/v/v and CHCl3:MeOH:AcOH 
100:1:1 v/v/v). 

HPLC System A 1^=16.0' >99% 
Mass spec (FAB) m/e=522 [M+EI1+ 

EXAMPLE 27 
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27a Methyl (3R)-2-[N-(3-bromoplienyicarbainoyiVO-beiizyi<threonyl]-123.4- 
tetrahydroisoqiunoline>3H:arboxyIate. 

This was prepared following ihe raeiljod described for le on a 0.53 mmol scale using 
26b and 3-bromophenylisocyanate. The produci was isolated in 75% yield after flash 
chromatography on silica gel (eluant EtOAc:hexane 35:65 v/v). 

27b (3R)*2-[N-(3-Bromophenyicarbainoyl)>0-benzyl-threonyl]-1^3.4- 
tetrahydroisoqiunoline-3-carboxylic add. 

This was prepared from 27a on a 0.43 mmol scale foUowing the mediod described for 
If. The product was isolated in 34% yield (82 mg) after repeated flash chromatography 
on silica gel (eluant EtOAcipei. ethenAcOH 40:60:2 v/v/v and CHCl3:MeOH:AcOH 
100:1:1 v/v/v). 

HPLC System A tg=l6S >99% 
Mass spec (FAB) ra/ess566/568 [M+H1+ 



EXAMPLE 28 



H O ^3 



CH3 



HO rV 28a 




II 28b 





28a Methyl (2R.4S).l-[N-A?/r-butyloxycarbonyl-0-beiizyl-threonyl]^ 
phenylpyrrolidine-2<arboxylate. 

This was prepared following die mediod described for Id on a 0.36 mmol scale usins 
meUiyl (2R,4R)-4-phenylpyrrolidine-2*carboxylate (J; Krapcho et cd, J.MetLChem., 
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31.I148J988) instead of Ic The product was isolated in 82% yield and used without 
purincation. 

Rf (EtOAcrpeL ether 40:60 v/v) 0.30 

28 b Methyl (2R«4S)-l-[N-(3H!Morophenylcarbamoyl)-0-be]izy 
phenyipyiToUdine-2-carboxyiate. 

This was prepared following the method described for le on a 0.30 mmoi scale using 
28a and 3-chlorophenyiisocyanate. The product was isolated in 77% yield after flash 
chromatography on silica gel (eluant EtOAcrhexane 30:70 v/v). 
Rf (EtOAcipeL ether 40:60 v/v) 0.20 

NMR 5 1^9 (3H.dJ^.2Hz); 3.63 (3Iis) 

28c (2R<4S)>l-[N-(3-CMorophenylcari>amoyI)-0-beiUQrl-thre^^ 
ptaenylpyiTolidine-2-carboxyiic add. 

This was prepared from 28b on a 0.23 mmol scale following the method described for 
If. The product was isolated in 35% yield (40 mg) after flash chromatography on silica 
gel (eluant EtOAc±exane:AcOH 30:70:1 v/v/v). 
HPLC Systems tR=l8.2' >95% 
Mass spec (FAB) m/es=536 [M+H1+ 
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EXAMPLE 29 




29a Methyl (2R.4R)*l-/en-butyloxycarbonyl«4>phenyipyrrolidine-2-acetate. 

This was prepared in a manner analogous to that used to prepare lb using (2R,4S)-1- 
fm-butyioxycarbonyl^phenylpyrroiidine-2-carboxyUc acid (J. Krapcfao et al, 
JMetLChem., 31.1148.1988: 400 mg, 1.37 mmol). The product was purified by Hash 
chromatography on silica gel (eluani EiOAcrpet. ether 20;80 v/v) in a yield of 64%. 



29b Methyl (2R.4R)>4-phenyipyiTolidine-2-acetate hydrochloride. 

This was prepared from 29a (0.4 mmol) using the same procedure as for lb, assuming a 
yield of 100%. 
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29c Methyl (2R.4R).l.[N-teit-butyloxycarbonyl-0-beiizyl-threonyi]-4- 

phenyipyrrolidine-2<acetate. 

This was piepaied following tlie method described for Id on a 0.38 mmoi scale using 
29b instead of Ic. The product was isolated in 75% yield and used without purification. 
Rf (EtOAc:peL ether 50:50 v/v) 0.40 
1h NMR5 1.44 (9H^); 3.67 (3as) 

29d Methyl (2iL4R)-l<[N-(3-chioropheiiylcarbamoyi)-0-beiizyi-threoiiyl]-4- 
phei^ipym>Iidine>2-acetate. 

This was prepared following the method described for le on a 0.28 mmol scale usins 
29c and 3-chlorophenyIisocyanare. The product was isolated in 72% yield after flash 
chromatography on silica gel (eluant EtOAcrpet. ether 35:65 v/v). 
Rf (EtOAc:pet ether 40:60 v/v) 0.16 

(3adJ=!5.9Hz); 3.59 (3H.S) 

29e (2IL4R)-l-[N-(3-Chlorophenylcarbanuqrl).0-beiizyI-threonyI]-4- 
phenyipyiToUdine-2-acetic add. 

This was prepared firom 29d on a 0.20 mmol scale following die method described for 
If. The product was isolated in 69% yield f64 mg) after fiash chromatognq>hy on silica 
gel (eluant EtOAc:hexane:AcOH 60:40:1 v/v/v). 
HPLC Systems 1^=13.1' >97% 
Mass spec (FAB) m/e=550 [M+HI*^ 
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EXAMPLE 30 



o > 




NaCNBH, r=\ 



30a 



H 

CH3 O 

o 





H H 





H 



30b 



H 



O^.OH 





30c 



30d 



30a Ethyl (2R^S)-5-phenyIpyiToUdiiie-2<arboxylate. 

To a solution of ethyl (2R)-3.4^ihydro-5-plienyl-2H-pyiiole-2-carboxylate (J. 
Ackeniiann et al, Helv.OtimActa. 75. 122. 1990: 1.7 g, 7.8 mmol) and AcOH (SmL) in 
MeOH (50 mL) was added NaCNBHs (1.5 g. 23.5 mmol). The mixture was stiired 
overnight at room temperature and then concentrated in vacuo. The residue was 
partitioned between EtOAc and satd. KHCO3, and die organic phase was' washed wiUi 
H2O and brine, filtered (Whatman* IPS phase separator), and concentrated in vacuo. 
The residue was purified by flash chromatography on siUca gel (eluant EtOAc:pet eUier 
25:75 then 40:60) to give the tide compound (0.90 g, 40%). 

30b Ethyl (2It5S)-l.tN-/ert-butyloxycarbonyl.O-beiizyl-threonyl]-S- 

phenylpyrrolidiiie-2-carboxylate. 

This was prepared foUowing the method described for Id on a 0.82 ramoi scale usine 
30a instead of Ic The product was isolated in 38% yield after flash chromatography on 
silica gel (eluant EtOAcchexane 35:65 v/v). 
Rf (EtOAc:hexane 30:70 v/v) 0. 17 
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30c Ethyl (2R^S)-l-[N-(3-chlorophenylcarbamoy0-O-beiizyl-threoiiyl]-5^ 
phenyIpyiTolidine*2-carboxy late. 

This was prepared following ihe method described for le on a 0.31 mmol scale using 
30b and 3-chiorophenyiisocyanatc. The product was isolated in 80% yield after tlash 
chromatography on silica gel (eluanc EtO Acihexane 30:70 v/v). 
Rf (EtOAcrhexane 30:70 v/v) O.iS 

30d (2RJS)-HN-(3*CMorophenylcarbamoyl)-0-beiizyl-threonyl]-^^ 
phenylpyiToIiciine-2-carboxyIic add. 

This was prepared from 30c on a 0.25 mmol scale following the method described for 
If. The produa was isolated in 12% yield (16 mg) after flash chromatography on silica 
gel (eluant EtOAcAexanerAcOH 70:30:1 v/v/v). 
HPLC System A t^^li.O' >91% 
Mass spec (FAB) m/e=536 ^+H}'^ 



EXAMPLE 31 



H 



H O 



BCXlThr(OBzl).OMc— ^ Y 



"3^ CH3 O A_ - 




NaCNBH3 




I 

CH3 

31 a 



H H 



H H 



XxXXXO jxr YCCO 





O CH3 

0^0 

CH3 31c 

31b 

31a Methyl (3R)-2-[(2S3R)-3-ben2yloxy-2-<m-butyloxycarbonylaiiiino-biityl]- 
l,23,4-tetrahyciroisoqiiinoIine>3>aoetate. 

To a solution of N-BCX:-0-ben^l-ihreonine meiliyl ester (585 mg, 1.81 mmol) in 
toluene (10 mL) cooled under N2 to -IZ^C was added dropwise DIBAL (3.5 mU 1.5M in 
toluene, 5.25 mmol). The mixture was stirred at -7800 for 40 min. then excess DIBAL 
was quenched by the careful addition of MeOH (1 mL). The mixture was allowed to 
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warm lo room teraperanire and then poured into a vigorously stirred mixture of EtoO and 
said. Rocheile sail. The mixture was stirred for 2 hr., then the phases were separated. 
The aqueous layer was extracted once with EioO. and the combined organic phases were 
washed with H2O and brine, dried over Na2S04, and evaporated in vacuo to give N- 
BOC-O-benzyi-threoninal (509 mg, 96%). 

A solution of this aldehyde (435 mg. 1.43 mmol) in MeOH/AcOH (99:1. 10 mL) was 
added at QOC to a solution of the free base obtained from Ic (268 mg, 1.1 mmol) in 
MeOH/AcOH (99:1. 10 mL). The mixture was sacred ai flOC for 15 min., then 
NaCNBH3 (115 mg, 1.9 mmol) was added in portions over 15 min. and the mixture was 
stirred for a further 30 rain, before being allowed to warm to room temperanue. Tlie 
solvent was removed in vacuo. Tht residue was taken up in EiOAc and washed 
successively with 10% KHSO4, said. KHCO3, H2O and brine, filtered (WhatmanR IPS 
phase separator) and the solvent evaporated in vacuo. The residue was purified by flash 
chromatography on siUca gel (eluant EtOAc:peL ether 20:80) to give the title compound 
(232 mg. 41%). 

31b Methyl (3R)-2-[(2S3R).3.ben2yloxy.2.(3^orophenylcarbaiiioylainino)-butyl]- 
l,23»4-tetrahydroisoquinoUne-3-acetate. 

This was prepared following the method described for le on a 0.23 mmol scale using 
31a and 3-chlorophenyHsocyanate. Hie product was isolated by flash chromatography on 
silica gel (eluant EtOAc:hexane 25:75 v/v). 

31c (3R)-2-[(2S3R)-3.Benzyloxy-2-(3-chIorophenylcarbamoylaiiiino)-butyl]-lA3,4- 
tetrahydroisoquinoiine-3-acelic acid. 

This was prepared from 31b on a 0.23 mmol scale foUowing the method described for 
If. The produa was isolated in 46% yield (55 rag) after fiash chromatography on siUca 
gel (eluant CHCl3:MeOH:AcOH 40:2:1 v/v/v). 
HPLC Systems t,isi6.4' >98% 
Mass spec (FAB) m/e=522 [M+H1+ 
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EXAMPLE 32 



+ O Ho Rh-on-C^ ^ N ^ CH3 

CH3 32b 



H O 

H3C 



BOCAha H3C 



BOP^l I o 

H3C "^013 

32c 



PfpOH H3C" ^CH3 

32d 



32a Methyl N-(phenethyl>giydnate. 

To a siined solution of phenethylamine (2.51 mL, 20 nunoi) in MeCN (50 mL) was 
added diisopropylethyiamine (2.59 mL, 20 mmol), K2CO3 (1 g, excess), and methyl 
biomoacetate (1.9 mL, 20 mmol). The mixture was stined at room tempeiatme for 3 hr. 
and then concentrated in vacuo. The residue was taken up in EtO Ac and the solution was 
washed successively with 5% KHCO3, H2O and brine, filtered fWhatman^^ IPS phase 
separator), and concentrated in vacuo to give the title product (3.0 g, 77%) as an oil which 
was used witiiout further purification. 



32b Methyl N-(2-cydohexylethyl)-glycinate. 

To a solution of 32a (55 nunol) in AcOH (100 mL) was added 5% Rh-on-carbon 
catalyst (0.75 g) and the mixture was shaken under H2 (40 psi) for 7 days. The catalyst 
was removed by tlltration. toluene was added to the filtrate, and the solvents were 
evaporated in vacuo. The residue was taken up in iM HCl and washed witii EtOAc. 
The aqueous phase was saturated with NaHCOs extracted twice witii EtOAc. The 
combined extracts were washed with brine, filtered (Whatman'^ IPS phase separator), and 
concentrated in vacuo to give the tide product (1.90 g, 61%) as an oil which was used 
witiiout further purification. 
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32c Methyl N.(2<ydohexylethyl)-N-((2S).2-(tert.butyloxycart»onylaiiuno)-hexanoyl^ 
glydnate. 

To a stirred solution of (2S)-2-terr-butyloxycarbonyiaminohexanoic acid (978 ma 4.2 
ramoi) in CH2CI2 was added diisopropylethylamine (0.74 mL. 4.2 ramoi). The solution 
was cooled to -20OC and BOP-Cl (1.08 g. 4.2 minol) was added. The solution was 
stirred at 20OC for 20 min.. then amine 32b (0.60 g, 3.03 mmol) was added and die 
mixoire was allowed to warm to room temperature. The mixture was stirred at room 
temperature for 16 hr. then the solvent was evaporated in vacuo. The residue was taken 
up in EtOAc and the solution was washed widi 0.3M KHSO4. satd. KHCO3, H2O and 
brine, filtered (Whatman'^ IPS phase separator), and concentrated in vacuo. The residue 
was purified by flash chromatography on siUca gel (eluam EtOAc:hexane 25:75 v/v) to 
give die title compound (3 10 mg. 24%). 
Rf (EtOAcrhexane 25:75 v/v) 0.16 

32d Methyl N-(2^ydohexylethyl).N^(2SW3.liidoleacetytemino)-h«canoyl). 
glydnate. 

A solution of the BOC-protected compound 32c (310 mg, 0.75 mmol) in 4A^ HQ in 
dioxan (20 mL) was stirred at room temperature for 1 hr tiien concentrated in vacuo, 
finally with toluene azeotrope. 

MeanwhUe. to a stirred solution of 3-indoleacetic acid (184 mg, 1.05 mmol) and 
pentafluorophenol (202 mg. l.l mmol) in CH2Cb (10 mL). cooled to OOQ was added 
water-soluble carbodiimide (WSCD.Ha Peptide InsL Inc.. 287 mg, 1.5 mmol). The 
mixture was stirred at OOC for 1 hr. dien the residue from die above HCl deprotection was 
added, followed by diisopropylediylamine (0.13 mL. 0.75 mmol) and die mixmre was 
stirred at room temperamre overnight. The solvent was removed in vacuo, and die 
residue was taken up in EtOAc. The solution was washed witii 0.3M KHSO4, satd. 
KHCO3. H2O and brine, filtered (Whaunani^ IPS phase separator), and concentrated in 
vacuo. The residue was purified by fla:di chromatography on siUca gel (eluant 
EtOAc±exane:/^H 55:45:1 v/v/v) to give die tide compound (148 mg. 42%). A part 
of diis was taken up in MeCN/H20 and lyophilised. 
Rf (EtOAc:hexane:AcOH 50:50:1 v/v/v) 0.17 
HPLC System A 1^=18.8' >98% 
AAA Peptide content=80% 
Mass spec (FAB) m/e=470 [M+H1+ . 
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EXAMPLE 33 



32d 



" ) OH 



H 

H3C' 33 



33N-(2-Cydohexjriethyl>N-((2S)-2-(3-indoleacetylaiiimo)-hexa^ 

This was prepared from 32d on a 035 nunol scale following the method deserved fac 
If. The product was isolated in 33% yield (S5 mg) after flash chromatography on ^lica 
gel (eluani£tOAc±exane:AcOH 75:25:2 v/v/v). 
HPLC System A 1,^=14.6' >99% 
AAA Peptide conteni=76% 
Mass spec (FAB) in/e=455 [M+Na]+ 

EXAMPLE 34 



33 




34 HN-(2-CydohcxYletoyl).N-((2S).2.(3-indoleacetylai^ 
pyrrolidine 

To a stirred solution of 33 (86 mg, 0.19 mmol) and hydroxybenzotriazole (33 mg, 0^ 
mmol) in CH2CI2 (8 mL). cooled to (PC. was added WSCD.Ha (73 mg, 0.38 mmol), 
The mixture was stirred at O^C for 1 hr.« then pyrrolidine (SO |iU 0.57. mmol) was added. 
The mixture was stirred at O^C for a further 2 his. then at room temperature ovemighL 
The solvent was removed in vacuo^ and the residue was taken up in EtOAc. The solution 
was washed with 0.3Af KHSO4. satd. KHCO3, H2O and brine, filtered (Whatman^^ IPS 
phase separator), and concentrated in vacuo. The residue was purified by flash 
chromatography on silica gel (eluant EtOAcrAcOH 100:2 v/v) and lyophilised from 
MeCN7H20 to give the tide compound (36 mg, 36%). 
HPLC System A 1^=17.8' >98% 
AAA Peptide content;^0% 
Mass spec (FAB) m/e=509 [M+H1+ * 
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EXAMPLE 35 



33 

H 



H3C' 35 



35 Methyl N-{N-(2-cydohexylethyl)-N-<(2S)-2^3-indoleaceQrlaiiiiiio)-liexanoyl)^ 
glycyU'D-prolinate. 

ft 

This was prepared from 33 on a 0.27 mmol scale following the method described for 34 
using D-ProOMe instead of pyrrolidine. The product was isolated in 68% yield (105 mg) 
after flash chromatography on siUca gel (eluant EtOAcchexane 95:5 v/v). 
HPLC System A 1^=14.1' >80% 
AAA Aha 0.99; Pro 1.01; Peptide conteni*76% 
Mass spec (FAB) m/es567 [M-t-H]-** 



EXAMPLE 36 



35 



H 




36 N-{N-(2-CyclohexylethyI)-N-((2S)>2^(3-indoleacetylamino>-hexanoyl)-glyqri}.D-. 
proline. 

This was prepared from 35 on a 0.21 mmol scale following die method described for If. 
The product was isolated in 45% yield (51 rag) after flash chromaiogrs^)hy on silica gel 
(eluant CHCl3:MeOH:AcOH 40:2:1 v/v/v). 
HPLC System A 1^=15.4' >99% 
AAA Aha 1.00; Pro 1.00; Peptide content=72% 
Mass spec (FAB) m/e=552 (M+K1+ 
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EXAMPLES? 



35 



H 



37a 37b 

37a Methyl N-{NK2-cydohexyiethyl)^-<(2S)-2^3*iiidfrieacetylaniino)-hex^ 
glycyU-D-pipecolate. 

This was prepared 33 on a 0.27 mmoi scale following the method described for 34 
using methyl D-pipecolate instead of pyuolidine. The product was isolated in 85% yield 
after flash chromatognq)hy on silica gel (eluant EtOAc±exane 85:15 v/v). 
Rf {EtOAp:hexane 95:5 v/v) 0.32 

37b NKN-(2-€:ydohexylethyl)-N-((2S)-2-(3-indoleacetylamino>>hexanoyi>gly<7l}-D- 
pipecolicadd. 

This was prepared from 37a on a 0.17 mmoi scale following die method described for 
If. The product was isolated in 10% yield (10 mg) after flash chromatography on ^lica 
gel (eluant £tOAc:AcOH 100:2 v/v). 
HPLC System A tR=17.6' >80% 
AAA Peptide contents74% 
Mass spec (FAB) m/e=567 IM+EI1+ 
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EXAMPLE 38 



H3C 

32c "3C 



Hac-^ 38a °" J a-X-^^,CH, 




38c 38d 



38a N-(2-Cyclohexylethyl)-N^(2S>2-«grt-butyloxycarbonylainiiio)-hexanoyl> 
^ydne. 

This was prepared from 32c on a 1.82 mmol scale following the method described for 
If. The produa was used widiout purification, assuming a yield of 100%. 




38b Methyl N-{N-(2<ydohexylethyl)-N-((2S>>2-(l»/t< 
hexanoyl)^yqrl}.gIydiiate. 

This was prepared from 38a on a 0.91 mmol scale following the method described for 
34 using GlyOMe instead of pyrrolidine. The product was used without purification, 
assuming a yield of 100%. 

Rf (EtOAc:pei. ether 75:25 v/v) 0.59 

38c Methyl N4N.(2^ydohexylethyl).N-((2S).^(3.indoIeacetylairt 
glycyi}«glyciiiate. 

This was prepared from 38b on a 0.91 mmol scale following the method described for 
32d using hydroxybenzotriazole instead of peniafluorophenoL The product was isolated 
in 44% yield after flash chromatography on silica gel (eluant EtOAc:peL ether 50:50 v/v 
then neat EtOAc). 
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38(1 N.{N.(2-Cydohexylethyl)-N-((2S).2-(34ndoieacetylainin^ 
glycine. 

This was prepared from 38c on a 0.40 mmol scale following liie meihod described for 
If- The product was isolated in 49% yield ( 105 mg) after flash chroraatogn^)hy on silica 
gel (eluantEtOAc:MeOH:AcOH 100:4:4 v/v/v). 
HPLC System A t|^=lO.O' >98% 
AAA Peptide conient=79% 
Mass spec (FAB) m/e=535 [M+Nal+ 



EXAMPLE 39 





NH 

39a 




' 39b ""^^ 39c CH3 



^ J OH „r^^ /'N 

Hsc^ H3C r 7 

39d 39e ^ 

39a Methyl N-(cyciohe37iinethyl)>glydiiate. 

This was piepaied from cyclohexylmethylamine on a 3.0 mmol scale following the 
method described for 32a. The product was used without puiificatton. assuming a yield 
of 100%. 
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39b Methyl NWcydohexylmeihyi)-N-((2S)r2-(i«/r>butyloxycarbonyiainino)> 
hexanoyO-glycinate. 

This was prepared from 39a on a 3.0 mraol scale following the method described for 
32c The product was isolated in 52*^ yield after flash chromatography on silica gel 
(eluant EtOActhexane 25:75 v/v). 
Rf (EtOAc:hexane 25:75 v/v) 0.23 

39c Methyl N-(cydohexylmethyl).N-((2S).2.(3-indoleacetylaniino)-hexanoyl)- 
giydnate. 

This was prepared from 39b on a 1.6 mmol scale following the mediod described for 
32d. The product was isolated in 69% yield after flash chromatography on silica gel 
teiuant EtOAc:hexaneiAcOH 50:50:1 v/v/v). 
Rf (EtOAc:hexane:AcOH 50:50:1 v/v/v) 0.20 

39dN.(Cydohexylmethyl)-N-((2S)-2-(3-lndoleacetylaiiimo)-hexanoyI)-glycin& 

This was prepared from 39c on a 1.1 mmol scale following the method described for If. 
The product was isolated in 22% yield after flash chromatography on silica gel (eluant 
EiOAc:AcOH 100:2 v/v). 
Rf (EtOAccAcOH 100:2 v/v) 0.18 

39e l-{N-(2.Cydohexylmethyl).N-((2S)-2.(3.indoleacetylainino)-hexanoyl).glycyl}- 
pyrroHdine. 

This was prepared from 39d on a 0.48 mmol scale following the method described for 
34. The product was isolated in 44% yield ( 109 mg) after flash chromatography on silica 
gel (eluant EtOAc:AcOH 100:2 v/v). 
HPLC System A tR=l5.4' >99% 
AAA Peptide conten^3% 
xMass spec (FAB) m/e=495 (M+H1+ 



EXAMPLE 40 
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40a iVIethyi l-{N-(2-cydohexylmethyI)-N*r(2SV2-(3^indoleacetylamino)^ 
glycyil-proiinate. 

This was prepared from 39d on a 0.23 mmoi scale following the method descnbed for 
34 using ProOMe instead of pyrrolidine. The product was isolated in 72% yield after 
flash chromatography on silica gel (eiuant EiOAc). 
Rf (EiOAcdiexane 90: 10 v/v) 0. 14 



40b l-{N-(2-Cydohexylmethyl)-N-((2S)-2-(3-indoieacetyIainin^ 
proline. 

This was prepared from 40a on a 0.16 mmol scale following the mediod described for 
If. The product was isolated in 45% yield (38 mg) afiEer flash chromatography on silica 
gel (eiuant EtOAciAcOH 100:2 v/v). 
HPLC System A t^sri i.g' >99% 
AAA Aha 1.01; Pro 0.99; Pepdde content=81% 
Mass spec (FAB) m/es561 [M4-Na]+ 

EXAMPLE41 

H 



39d 




o 

OH 



41a Methyl l-{N-(2-Cyclohexylmethyl)-N-((2S)-2-(3-indoleacetylaniino)-hexanoyi)- 
glycyi}-D-proliiiate. 

This was prepared from 39d on a 0^3 mmol scale following die mediod described for 
34 using D-ProOMe instead of pyrrolidine. The product was isolated in 48% yield after 
flash chromatography on silica gel (ehiant EtOAc). 
Rf (ElOAcihexane 90:10 v/v) 0.14 
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41b l-{N'(2-Cydohexylmethyi)-N-((2S)-2-(3-indoleacetylanuno)-hexanoyl)-giycyi}- 
D'proiine. 

This was prepared from 41a on a 0. 1 1 ramol scale following the method described for 
If. The product was isolated in 52% yield (30 mg) after flash chroraaiography on silica 
gel (eluant CHC13:MeOH:AcOH 40:2:1 v/v/v). 
HPLC System A 1^=12.1' >99% 
AAA Aha 0.98: Pro 1.02: Peptide contents84% 
Mass spec (FAB) m/e=561 [M+Na]'*' 

EXAMPLE 42 




H 




42e 



42f 



42a Methyl N«(cydooctylinethyl)-glydiiate. 

To a stirred solution of cycioocianecarboxaldehyde (0.70 5 mmol) and GlyOMe.Ha 
(0.75 6 mmol) in MeOH (50 mL) at room lemperamre was added AcOH (2 raL), 
diisopropyiethylamine (1.04 mL. 6 mmol) and NaCNBHs (0-75 g, 12 mmol). The 
mixture was stirred at room temperature for 4 hr., then the solvent was evaporated in 
vaciio and the residue was partitioned between EtOAc and satd. KHCO3, The organic 
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phase was washed with HoO and brine, filtered (WhaunanJ^ IPS phase separaior), and 
concentrated in vacuo. The residue was purified by flash chromatogr2^)hy on silica gel 
(eiuanc EtOAc) to give the title compound (50Q mg. 47%). 
Rf (EtOAc) 0.47 

NMR S 2.42 {2H.dJ=6Hz); 3.35 (2as); 3.68 (3H.S) 

42b Methyl N<<qrdooctylmethyl)*N-((2S)-2-(te/t-butyloxycarbonylaiiiino)-hexanoyi)- 
glydnate. 

This was prepared from 42a on a 2.35 mmol scale following the meUiod described for 
32c The product was isolated in 99% yield after flash chromatognqshy on silica gel 
(eluant EtOAcrpet ether 25:75). 
Rf (EtOAcpet ether 25:75 v/v) 0.41 

42c Methyl N-(<9dooctytaiiethyl)-N<<(2S)-2-(3-indoleacetylaniuio)-hexanoyI)- 
glycinate. 

This was prepared from 42b on a 2.35 mmol scale following the method described for 
38c. The product was isolated in 79% yield a^ flash chromatography on silica gel 
(eluant EiOAc:peL ether 50:50 v/v). 
Rf (EtOAc:peL ether 65:35 v/v) 0.46 
HPLC System A 1^^163' 

1h NMR Mjyor rotamer 5 4.45 (IH.dJ=l7Hz); 5.15 ( IHjn) 

Minor rotamer 64.15 (lH.d,J=17Hz): 4.55 (lHAJ=17Hz): 4.90 (IHun) 
Mass spec (FAB) m/es484 [M+H[+ 

42dN-(CydooctylinetfayI)>N-((2S)-2-(3-indoleace^Jamino)*hexanoyl)-glycine. 
This was prepared from 42c on a 1.86 mmol scale following die mediod described for 

If. The product was used widiout puificadon. assuming a yield of 100%. 
HPLC Sys^ A tj^=sl2.6' 

Mass ^ec ( FAB) m/es470 [M+H]''- 

42e Methyl l-{N-(cydooctyliiiethyl)-N-((2S)-2-(3>indoleacetylainino>-hexanoyI)- 
glycyU-D-pralinate. 

This was prepared from 42d on a 1.49 mmol scale following die mediod described for 
33 using D-ProOMe instead of pyrrolidine. The product was isolated in 50% yield after 
flash chromatography on silica gel (eluant EtOAcpet. edier 80:20 v/v). 
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HPLC System A Ir= 14.8' 

Mass spec (FAB) m/e=58I fM+Hl+ 

« 

42f l-{N-<Cydooctylmethyl)-N-((2S)-2-(3-indoieacetyiainino)*h^ 
proline. 

This was prepared from 42e on a 0.62 mmol scale following the method described for 
If. The product was isolated in 79% yield (276 rag) without purification. 
HPLC System A 1^=12.0* >98% 

AAA Aha 1.01; Pro 0.99: Peptide conient=84% 
Mass spec (FAB) m/e=567 [M+H1+ 

EXAMPLE 43 




43e 43f 



43a Methyl 3«(piienethylainino)*propanoate. 

This was prepared from phenylacetaldehyde and p-AlaOMe on a 5.0 mmol scale 
following the method described for 42a. . The product was isolated in 68% yield and used 
without further purification. 
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43b Methyl 3-{N-(phenethyl)-N-( (2S)-2-(/m-butyloxycarbonylainmo)-hexanoyi)- 
ainino}-propanoate. 

This was prepared ixom 43a on a 3.4 mmoi scale following the method described for 
32c. The product was isolated in 42% yield after flash chromatography on silica gel 
(eluant EtOAcrpet ether 25:75 v/v). 

43c Methyl 3-{N*(2-cydohe^iethyI)-N-((2S)-2-(/e/t-butyloxycarbonylaim 
hexanoyl)-amino}-propanoate. 

This was prepared from 43b on a L43 mmoi scale following the method described for 
32b. After evaporating the solvent the product was taken up in EtOAc and washed with 
satd. KHCO3, H2O and brine, filtered (Whatman^ IPS phase separator), and the solvent 
lemoved in vacuo. The product was used without further purification, assuming a yield 
of 100%. 

43d Methyl 3-{N-<2HgrdQhexyiethyl>N.((2S)-2»(3-inciolra^ 
ainino}-propanoate. 

This was prepared from 43c on a 1.43 mmoi scale following the method described for 
38c. The product was isolated in 64% yield after flash chromatography on silica gel 
(eluant EtOAc:peL ether 65:35 v/v). 

43e 3-{N<<2-CydoheaqrlethyI)-N-((2S)-2-(3-indoleacetylaiim 
propanoic add. 

This was prepared from 43d on a 0.91 mmoi scale following the method described for 
If. The product was isolated in 66% yield after flash chromatography (eluant 
EtOAc:peLethenAcOH 80:20:2 v/v/v). 
HPLC System A 1^=123' 
Mass spec (FAB) ra/e=470 [M+H]+ 

43f l-{3-{N-(2*Cydohexylethyl)-N-((2S)-2-(3-indoleacetylaii^ 
propanoyl}-pyrroUdine. 

This was prepared from 43e on a 0.50 mmoi scale following the method described for 
33. The product was isolated in 50% yield (95 mg) after flash chromatography on silica 
sel (eluant EtOAc:AcOH 100:2 v/v). 
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HPLC System A 1^=14.2' >98% 

AAA Peptide content=79% 

Mass spec (FAB) in/e=523 [M+H1+ 

EXAMPLE 44 




44a Methyl N*(3-phenylpropyl)-glydnate. 

Tlus was prepared from 3-phenylpropyiamine on a 20 mmol scale following the method 
described for 32sl The product was used without purification assuming a yield of 100%. 

44b Methyl NKS-cyclohexylpropyD-giydnate. 

This was prepared from 44a on a 20 mmol scale following the method described for 
32b. The product was isolated in a yield of 69% and used without further purification. 
1h NMR 5 2 JO (2H.U=7Hz); 3,34 f2H^); 3.8 1 (3H^) 
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44c Methyl N-(3<ydohexyipropyl)-N-((2S)-2-(r£/t«butyioxy€arbonyiaiiuno)- 
hexanoyi)*glydnat€L 

This was prepared from 44b on a 5.8 mmol scale following the method described for 
32c The product was isolated in 68% yield after tlash chromatography on silica gel 
{eluant EtOAcipet ether 25:75 v/v)* 

44d Methyl N^3^:ydoheigrlpropyi)»N-((2S)-2-(2-indoIecarbonyiaiiimo)^^ 

This was prepared from 44c on a 0.59 mmol scale following the method described for 
38c. The product was isolated in 90% yield after flash chromatography on silica gel 
(eluant EtOAczpeL ether 30:70 v/v). 

1h NMR Major rotamer 5 3.64 (lH,dJ=l7Hz); 4.21 ClH.dJ=l7Hz); 5.05 (lH,m) 
Minor rotamer 5 3.85 (iadJ=17Hz): 4.21 (lad J=17H2); 4.80 (lUm) 

44e N-(3-Cydohexylpropyl>N<(2S)*2.(2-indolecarbonyIanun^ 

This was prepared from 44d on a 0.53 mmol scale following the method described for 
If. The product was isolated in 66% yield (120 mg) after flash chromatogn^hy (eluant 
EtOAcipeLethenAcOH 60:40:2 v/v/v). 
HPLC System A 1^^=163' >98% 
AAA Peptide conienD=8 1% 
Mass spec (FAB) m/e=4S6 [M*Hl* 
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EXAMPLE 45 



H O 



44b 




45a 




45b 



45c 



45a Methyl N^3<yclohexylpropyi).N^N.(iert-butyJoxycarbonyJ).phenyIalanyl). 
glydnate. 

Tliis was prepared from 44b on a 2.9 ramol scale following the method described for 
32c using BOC-Phe instead of BOC-aminohexanoic acid. The product was isolated in 
77% yield after flash chromaiography on siUca gel (eluant EtOAc:peL ether 25;75 v/v). 



Methyl NK3Hyclohexylpropyl).N-<N^3.|ndoleacetyl).phenylaIanyI).glyciiiate. 
This was prepared from 45a on a 2.4 nunoi scale foUowing the method described for 
38c The product was isolated in 28% yield alter tlash chromatography on siUca gel 
(eluant EtOAc:peL ether 70:30 v/v). 



45cN.(3.Cydohexylpropyl).N.(N.(3-indoleacetyl).phenylalanyl).glycine. 

This was prepared from 45b on a 0.68 mmol scale foUowing the method described for 
If. The product was isolated in 46% yield f 159 rag) after flash chromatography on siUca 
gel (eluant EtOAcrAcOH 100:2 v/v). 
HPLC System A tR=14.6' >95% 
AAA Peptide content=86% 
Mass spec ( FAB) m/ea504 [M+H1+ 
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EXAMPLE 46 




46b 46c 

46a Methyl NK2^!ydohexyIethyl).N-((2S)-2-(<en-butyloxycart 
phenyibtttanoyl)*giydiiate. 

This was prepared from 32b on a 4.8 mmol scale following the method described for 
32c using BOC-amino-4-phenylbutanoic acid instead of BOC*aminohexanoic add. The 
product was isolated in 79% yield after flash chromatography on silica gel (eiuant 
EtOAc:peL ether 30:70 v/v)^ 

46b . Methyl N-(2<ydohexyIethyl)-N-((2S)*2-(3-isoquinoliiiecariionyi^^ 
phenylbutanoyD-glydnate. 

This was prepared ficom 46a on a 0.7S mmol scale following the method described for 
32c using 3-isoquinoiinecarboxylic acid instead of 3*indoleacetic acid. The produce was 
isolated in 62% yield after flash chromatography on silica gel (eiuant EtOAcipeL ether 
30:70 v/v). 

46c N-<2-CydohexylethyI)*NK(2S)*2-(3-isoqiiinoUnecarboiiyiami^^ 
phenylbutanoyD-glydne. 

This was prepared from 46b on a 0.47 mmol scale following the method described for 
If. The product was isolated in 52% yield (121 mg) after flash chromatography on silica 
gel (eiuant EtOAcrAcOH 100:2 v/v). . 
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HPLC System A 1^=17.2" >99% 

AAA Peptide conient=97% 

Mass spec (FAB) m/e=502 [M+H1+ 



EXAMPLE 47 



32a ► 

^* H3C o 




47a Methyl N.phenethyKN-((2S).2.(l»n.butyloxycariMinylaiiiino).hexanoyl)- 
glydnate. 

This was prepared from 32a on a 2.6 mmol scale foUowing the method descibed for 
32c The product was isolated in 75% yield after flash chromatography on siUca gel 
(eluant EtOAcrhexane 25:75 v/v). 
Rf (EtOAc:hexane 40:60 v/v) 0.35 

47b Methyl N-phenethyi.N'<(2S)-2-(3.iiidoleacetyiaiiuno)-hexanoyl).glycinate. 

This was prepared from 47a on a 1.2 mmol scale following the method descibed for 
32d. The product was isolated in 71% yield after flash chromatography on silica gel 
(eluant EtOAc:hexane 70:30 v/v ). 
Rf (EtOAc±exane 70:30 v/v) 0. 16 . 
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47cN»Phenethyi-N«(C2S)>2>(3<iiidoleace^iaiiiino>>hexanoyI)>glycine. 

This was piepaied from 47b oa a 0.88 mmol scale following ibe method descibed for if. 
The product was isolated in 70% yield after flash chromatography on silica gel feluant 
EtOAc:AcOH 100:2 v/v). 
Rf (EtOAc:AcOH 100:2 v/v) 021 

47d Mediyi N'^N-phenethyl-N<<(2S)-2-(3-iiidoleacetylaiiiino>>hexanoyl>^yqrl}-D- 
proUnate. 

This was prepared from 47c on a 0.22 mmol scale following the method desdbed for 34 
using D-ProOAfle instead of pyrrolidine. The product was isolated in 50% yield after 
flash chromatography on silica gel (eluant EtOAc:AcOH 100:2 v/v>. 
Rf (EtOAc:AcOH 100:2 v/v) 0.16 

47eN-^-PhenethyI>N-((2S)>2-^inddeacetylaiiuno)-bexanoyl)-^yQrI}-D-proline. 

This was prepared fioom 47d on a 0. II mmol scale following the method descibed for If. 
The produa was isolated ui 38% yield (23 mg) after flash chromatography on alica ^ 
(ehiantCHOsiMeOHiAcOH 35:2:1 v/v/v). 
HPLC System A t^^l 1.2' >98% 
AAA Aha 0.99; Pro 1.01: Peptide contenu:65% 
Mass spec (FAB) m/es569 ^-t-H]''' 

EXAMPLE 48 
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48a Jl-/«/t-Butyioxycarbonyl-2 J'dihydroindole-l-carboxyiic add. 

This was prepared from (2R)-2J-<lihydroindole-2-carboxyac acid (M. Vincent et al. 
Tetrahedron Lett.. 23, 1677. 1982) on a 65 mmoi scale following the method described 
for la. The product was isolated in 98% yield and used without further purification. 



48b Methyl {3R)-2.{N-((2R).l-/m-butyIoxycarbony|.2JKtihydroindoIe-2-carbonyi)- 
0-beii^l'threonyl}-l^,4-tetrahydroisoquinoiine-3-acetate. 

This was prepared from Id on a 0.68 mmol scale following the mediod described for 
32d using 48a instead of indole-3-acetic add. The product was isolated in 82% yield 
after flash chromatography on silica gel (eluant£tOAc:hexane:AcOH 35:65:1 v/v/v). 
Rf(EtOAc:hexane:AcOH 50:50:1 v/v/v) 0.36 



48c (3R>-2-{N-((2R)-l-tert-ButyloxycarbonyI-2,3-diliydnMndoIe-2<arbonyl)-0- 
banzyl-tlireonyl}-l^»4-tetraliydroisoqiunoluie-3-aceticadd. 

Tbis was prepared from 48b on a 0.56 ramol scale following the method descibed for If. 
The product was isolated in 55% yield (195 mg) after flash chromatography on silica gel 
(eluant £tOAc:hexaneu\cOH 50:50:1 v/v/v). 
HPLC System A t,isl8.0' >98% 
Mass spec (FAB) m/e=628 [M-t-H]-*- 

EXAMPLE 49 



13a- 




H3C o-^o ° 




H3C o-^s-o o 




O'^OH 



49a 



49b 




49a Methyl (3R)-2.{(2S).2.((2R).l^rf.butyloxycarbony|.23-dihydroiiidole-2. 

>l^,4*tetrahydroisoquinoline>3>acetate. 
This was prepared from i3a on a 0.53 mmol scale following the mediod desdbed for 
48b. The product was isolated in 80% yield after flash chromatography on silica gel 
(eluant ElOAc:peL ethenAcOH 30:70:2 v/v/v). 
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49b . (3R).2.{(2S)-2-((2R)-l-left-Butyioxycarbonyi-23-dihydroiiKiole-2- 
carbonyiainino)-4-phenyibutanoyi}-ia^.4-tetrahydroisoqiunoIine-3^^ 

This was piepared from 49a on a 0.21 mmol scale following the method descibed for If. 
The produce was isolated in 53% yield (66 mgj after flash chromatogn^hy on silica gel 
(eiuant EtOAccpeL eihenAcOH 35:65:2 v/v/v). 
HPLC System A Ir=17.2' >98% 
AAA Peptide content=85% 
Mass spec (FAB) m/es598 [M+H]'^ 

EXAMPLE 50 
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50a Methyl (2R)-l-/e/t-butyloxycarbonyI«2^dihydromdoIe-2*acetate. 

This was prepared from 48a on a 55 mmoi scale following die mediod descibed for lb. 
The intermediate diazokeione was purified by flash chromatography on silica gel (eluani 
EtOAcrhexane 20:80 v/v), and die product was isolated in 69% yield after tlash 
chromatography on silica gel (eluant EtOAcrhexane 12:88 v/v). 

50b Methyl (2R)>2,3-dihydroindole-2-acetate hydrochloride. 

This was prepared from 50a on a 3 mmol scale following the method descibed for Ic 
and was used without purification. 

50c Methyl (2R)-l-{(2S)-2-ierr-butyloxycarbonylamuio^phenylbutanoyl}-23- 
dihydnriiidoIe-2-aoetate. 

This was prepared firom SOb on a 3 mmol scale following the mediod descibed for Id 
using fiOC-homophenyialanine instead of N-BOC-O-benzyl-threonine. The product was 
isolated in 30% yield after flash chromatography on silica gel (ehiant EtOAc:peL ether 
16:84 v/v). 

50d Methyl (2R)-H(2S)>2-((2R).l-fert.butyloxycarbonyl-23^ydroindole-2. 
carbonylaniino)-4-phenylbtttanoyI}-23^ihydroindole>2-acetate. 

This was prepared from 50c on a 0.88 mmol scale following the method descibed for 
48b. The product was isolated in 89% yield after flash chromatography on silica gel 
(eluant ElOAc±exane:AcOH 30:70:2 v/v/v). 

^ (2R)- H(2S)-2-((2R).l^m-Butyloxycarbonyl.2^-dihydroi]idole-2- 

carboiiylaiiiinoM-phenylbutanoyi}-23>dihydroindole-2-acetic add. 

This was prepared from 50d on a 0. 16 mmol scale following the mediod descibed for If. 
The product was isolated in 76% yield (70 mg) after flash chromatography on silica gel 
(eluant EtOAc:hexane:AcOH 45:55:2 v/v/v). 
HPLC System B tR=13.5' >95% 
AAA Peptide contents:92% 
Mass spec (FAB) m/e=:584 [M+H1+ 
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EXAMPLE 51 

-^'^^ . . .... , 




"3^ CH3 




H3C CH3 J 



51a 



o-^OH 
51b 



51a Methyl (3R).2-{((2R)-l.teft4)atyloxycarbonyl-23-dihydroindQle-2^carboiiyi)- 
valyI}-l^,4-tetrahydnnsoquiiioliiiei3-aoetate. 

Tliis was piepaied torn 18a on a 0.41 mmoi scale following the method desdbed for 
48b. The product was isolated in 70% yield after flash chromatography on silica gel 
(eluant EtOAc:peL edier 30:70 v/v then neatEtOAc). 

51b (3R)-2-{((2R)•l•te/^Btttyloxycarbonyl•2>dihyd^rilldole-2^arbo^yl)-▼alyl}• 
l^,4-tetrahydroisoqiinioliiie-3-acetic add. 

This was piepaied from 51a on a 0.29 mmol scale following the method desdbed for If. 
The produce was isolated in 70% yield (108 mg) after flash chromatogn^hy on silica gel 
(eluant EtOAc:peL edienAcOH 60:40:1 v/v/v). 
HPLC System B ^^sio.7' >98% 
AAA Peptide conient=81% 
Mass spec (FAB) m/e=536 [M+H1+ 



EXAMPLE 52 



HgC-t-CHa J 
CHa 



H3C^CH3 
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S2a Methyl (3R)-2-{((2R)-l^iT.butylacety|.23-dihydroindole-2-carbonyl)-vaIyl}- 
l^J.4-tetrahydrojsoquinoiine-3-acetate. 

A solution of Sla (198 rag, 0.36 ramoi) in HCl in dioxan (15 mL) was stirred at 
room tempenuure for 30 min.. then the solvent was evaporated in vacuo, finally witii 
toluene azeotrope. The residue was taken up in CH2CI2 and cooled to -I50C wiUi 
sdtring. Diisopropylethylamine (0.14 mL, 0.80 mmol) and /m-butylacetyi chloride (51 
pL, 0.36 mmol) were added and the mixture was stirred at -IS^C for 45 min. The 
solvent was evaporated in vacuo, and the residue was partitioned between EtOAc and 
0.3M KHSO4. The organic phase was washed wiUi satd. KHCO3, H2O and brine, 
filtered (Whatmani^ IPS phase separator), and concentrated in vacuo. The residue was 
purified by flash chromatography on silica gel (eluani EtOAc:hexane 55:45 v/v) to give 
the tide compound (100 mg, 50%). 
Rf (EtOAc±exane 60:40 v/v) 0.28 

52b (3R)-2-{((2R)-l-te/*-ButyIacetyl-23-dihydroindide-2<arboiiyI)-valyl}-lA3»4- 
tetrahydraisoquinoUne>3>acetic add. 

* 

TTus was prepared from 52a on a 0. 18 mmol scale following die mediod descibed for If. 
Hie product was isolated in 81% yield (78 mg) after flash chromatography on siUca gel 
(eluant £tOAc:hexane:AcOH 65:35:1 v/v/v). 
HPLC System A tR=14.0' >98% 

AAA Peptide conten^76% 

Mass spec (FAB) m/e=534 [M+H1+ 
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53a Mefliyl (3R)-2-(l»^batyloxycariK>Dyl-vatyl)-l,23^tetrahydroisoqiiiiM^^ 
carboxylate. 

Tilis was prepared from 26a on a 1.0 mmol scale following the method descibed for Id 
using BCX:-valine instead of N-BCX:-0-benzyl-thieonine. The {ffodoct was isolated in 
68% yield after flash chromatography.on silica gel (eluant EtOAc:hexane 28:72 v/v). 
Rf (EtOAc±exane 25:75 v/v> 0.20 



S3b Methyl (3R>2>{((2R)-l-ierr>biityloxycarbonyi-2,3^ydroindoIe-2-carlNinyl> 
valyl}-l^^,4-tetrahydroisoqiiinoline-3-carboxylate. 

This was prepared firom 53a on a 0.68 mmol scale following the method descibed for 
48b. The product vm isolated in 81% yield after flash chromatogn^hy on alica gel 
(eluant EtOAc±exane:AcOH 45:55:1 v/v/v). 
Rf(EtOAc±exane^AcOH 50:50:1 vAr/v)0.30 

53c (3R)-2-{((2R)-l-teir-Bntyloxycarbonyl-2,3^ydnHndole-2Harbonyl)-valyl}. 
l^,4-tetrahydioisoquinoliiie>3Harbo]^tfc add* 

This was prepared from 53b on a 0.52 mmol scale following the method descibed for If. 
The product was isolated in 50% yield (150 mg) after flash chromatography on silica gel " 
(eluant EtOAc:hexane:AcOH 60:40:1 v/v/v). 
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HPLC System A Ir=13.9' >98% 

AAA Peptide contents??^ 

Mass spec (FAB) m/e=522 [M+H1+ 



EXAMPLE 54 



20a 



H3C CH3 




54a xMethyl (3R)-2.{((2R).l4^rt-lmtyloxycarbonyl-2^dihydroiiulole-2-carbonyl). 
isoleucyl}-l^y4-tetrahydrojsoquinoliiie*3-acetate. 

This was prepared firom 20a on a 0.16 mmol scale following the method descibed for 
48b. The prodna was isolated in 94% yield after flash chromatography on sUica gel 
(eluani EtOAc:peL edienAcOH 35:65:2 v/v/v). 



54b (3R)-2-{((2R).l-teit-Butyloxycarbonyl-23-dihydroindole-2Hai*oiiyl).isolw 
1,2 A4-tetrahydroisoquinoline-3-acetic acid. 

This was prepared from 54a on a 0.15 mmol scale following the method descibed for If. 
The product was isolated in 63% yield (55 mg) after flash chromatography on silica gel 
(eluant EtOAcrpet ethenAcOH 40:60:2 v/v/v). 
HPLC System A 1^=15.3' >98% 
AAA Peptide content=66% 
iMass spec (FAB) m/e=550 [M+H1+ 
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EXAMPLE 55 



S6 



CP 



^3^ CH3 




H3C O'^O ^ 




55b 



Methyl (3R)-2-{(S)-a-((2R).l./eit-butyioxycarbonyl-23*^y^^ 
carbony]aiiiino)-phenylace^l}-l^«4-ted:ahy(lroisoqtim 

This was prepared from 22a on a 0.23 mmol scale following the method descibed for 
48b. The product was isolated in 89% yield after flash chromatography on silica gel 
(ehianc EtOAc:peL eth^iAcOH 35:65:2 v/v/v). 



SSb (3R)^2-{(S)^x-((2RVl.teit-Butyloxy€arbonyI-2,3Ml^ 
carbonyIaiiuno)-pheiiylacetyl}-lA3,4-tetrahydroisoqiimo 

This was prepared from 55a on a 0.21 mmol scale following the method descibed for If. 
The product was isolated in 66% yield (87 mg) after flash chromatogn^)hy on silica gel 
(eluant EtOAc:peL ethenAcOH 40:60:2 v/v/v). 
HPLC System A tR=15.y >95% 
AAA Peptide contents73% 
Mass spec (FAB) m/t^SlO [M+H]+ 
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EXAMPLE 56 



1c 



56a 



0^0 



CH3 




H3CTCH3 HsC'FcHs 
CH3 [ CH3 

56b 

56a Methyl (3R)-2-(ie/t-butyloxycarbonyl-D.pralyl>l^,4-tetrahydrois(^ 
3-acetate. 

This was prepared from Ic on a 1.0 mmoi scale following the mediod desdbed for Id 
using BOC-D-proline instead of N-BOC-O-benzyi-threonine. The product was isolated 
in 74% yield after flash chromatography on silica gel (eluant EtOAczpet ether 50:50 v/v). 

56b Methyl (3R)^2-{({2R).We/t.butyloxycarbonyl.2J-dmydroindole-2^ 
prolyl}*1^3«4«tetrahydroisoquinoline-3-acetate. 

This was prepared from 56a on a 0.37 mmol scale following the mediod descibed for 
48b. The product was isolated in 87% yield after flash chromatography on silica gel 
(eluant EtOAcipet ethenAcOH 70:30: 1 v/v/v). 

m 

m 

56c (3R)-2-{((2R)-l-/m-Butyioxycarbonyl-2J-dihydroindole-2-carbonyl)>I>-proiyl}- 
1^3,4-tetrahydroisoqulnoiine-3-acetic add. 

This was prepared from 56b on a 0.32 mmol scale following the method descibed for If. 
The product was isolated in 39% yield (67 mg) after flash chromatography on silica gel 
(eluant CHa3:MeOH:AcOH 50:2: 1 v/v/v). 
HPLC System B tK=9.S' >98% 
AAA Peptide content=73% 
Mass spec (FAB) m/e=534 [M+H1+ 
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EXAMPLE 57 



1c + 48a 




57a 



CH3 





S7a Methyl (3R)-2-{(2R)-l-(/ert-butyIcixycariM>nyi)-2,3-diiiydroindote>2-car^ 
i;Z,3,4-tetrahydniisoqiiinoluie-3>acetate. 

Hiis was prepared firom Ic on a 1.13 mmol scale following the method descibed for Id 
using 48a instead of N-BOC-O-benzyi-tbreonine. The piodact was isolated in 79% yidd 
afiter flash chromatogr^by on silica gel (eluant EtOAc:hexane 30:70 v/v). 



57b Methyl (3RV2-{(2R)-l-((2R)-14'e/t-butyloxycarbonyl>2>dihydn»iidoIe-2- 
carbonyl>2^dihydroindoIe-2-carbonyi}-l^,4-t^rahydroisoqiiinoiiiie-3-aoetat& 

This was prepared from 57a on a 0.90 mmol scale following the method descibed for 
48b. The product was isolated in 64% yield after flash chromatography on silica gel 
(eluant EtOAcrhexane 40:60 v/v). 
Rf (eluant EtOAc:hexane 60:40 v/v) 0.40 



57c (3R)*2-{(2RH-((2RH*<?/^BatyIoxycarbon^-2^dihydrotaid(de-2<arbonyi)-2,3- 
dihydroindole-2<arbonyl}-l^^tetrahydnnsoquinolliie>3-aoeticadd. 

This was prepared from 57b on a 0.58 mmol scale following the method descibed for IL 
The product was isolated in 65% yield (219 mg) after flash chromatog^^)hy on silica gel 
(eluant EtOAc±exane:AcOH 65:35:1 v/v/v). 
HPLC System A 1^=17-7' >99% 
Mass soec (FAB) xa/e=5i2 Wl+Sl* 
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H3C+CH, /DO H3c+c^ ° .-CO 



cow im C^OT 

58b 58c 

58a Methyl (3R>2.{(2IUS)-l-tef<.butyioxycarbonyI-3'phenyl-pyrrob'dine-2- 
carbQnyl}*i;Z3>4-tetrafaydroisoqiiinoline>3*acetate. 

This was prepared from Ic on a 0.17 mmoi scale following the method described for Id 
using l-»mbutyloxycart)onyl.3-phenyi-pyrrolidine.2-carboxyUc acid (J.Y.L. Chung et al, 
J.Org.Chem., 55^70.1990) instead of N-BOC-Obenzyl-threonine. The product was 
isolated in 75% yield and used without fiirdier purification. 
Rf (EtOAcipet. edier 50:50 v/v) 0.18 
1h NMR 5 1.28. 1.40. 1.48 (9H Js); 3 J9, 3.66 (3H.2s) 



58b Methyl (3R).2.{(2R3S).l-((2R)-l.tert.butyloxycarbony|.23-dihydromdole-2- 

Garbonyl)-3-phenyl-pyrroIidine-2-carbonyl}-14^3,4-tetrahydroisoqujnoline-3- 
acetate. 

This was prepared from 58a on a 0.098 mmoi scale following the mediod described for 
48b. The product was isolated in 78% yield after flash chromatognq}hy on silica gel 
(eluant ElOAcipeL ether AcOH 50:50:1 v/v/v), 
Rf (EtOAc:pei. edienAcOH 60:40: 1 v/v/v) 0. 15 
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58c (3RV2-{(2R3S)-H(2R).l./eft*Bumoxycarbonyl-2^dihydroindole-2<arbonyl)- 
3>phenyI-pymilidine-2-carbonyi }• 1^.4*tetrahydroisoquinoiine-3-acetic add. 

This was prepared from 58b on a 0.077 mmol scale Mowing the mettiod described tor 
If. The product was isolated in 83% yield (41 mg) without chromatography. 
HPLC System B t,isl3.9' >99% 
Mass spec (FAB) m/e=610 [M+EI1+ 

EXAMPLE 59 




59a Methyl (3R)-2-{(2R^)-l^/t.butyloxycarbonyI-4-phenyltliio^yrrQlidine-2-. 
carbonyl}-l^,4-tetoahydFoisoqiiinoline-3H:arbcn^late. 

This was prepared from 26ia on a 0.48 mmol scale following the method described for 
Id using (2R,4S)-l-ttit-banrloxycarbonyl-4-phenyUhio-pyrrolidine-2-carboxylic acid (J. 
Ktapcbo et al, JMetLOtem., 31,1 148. 1988) instead of N-BOC-O-benzyl-threonine. The 
prodoct was isolated in 40% yield after flash chromatogr^hy on silica gel (eluanc 
EtOAc±exane 50:50 v/v). 
Rf (EtOAc:hexane 60:40.v/v> 0.43 
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59b Methyl (3R).2.{(2R.4S)-l.((2R).l.te/i-butyioxycarbonyl-2J.diIiydroindole-2. 

(arbonyl)^phenylthio-pyiToUdine-2.carbonyl}.l^,4-tetrahydroisoqiunoiine.^ 
carboxvlate. 

This was prepared from 59a on a 0.20 mmol scale Mowing the method described for 
48b. The product was isolated in 61% yield after flash chromatography on siHca gel 
(eluant EtOAc:hexane 50:50 v/v), 
Rf (EtOAc:hexane 55:45 v/v) 0.42 

59c (3RV2.{(2R,4S).l-((2R)-l.teit.Butyloxycarbony|.2,3-dihydroindoIe-2-carbonyI)- 
4.pheiiylthio-pyiT»Udiiie-2HOTbonyl}4a3.4-tetrahydroisoqiu^^ 



This was prepared from 59b on a 0.12 mmol scale following die mediod described for 
If. The product was isolated in 43% yield (32 rag) after flash chromatography on silica 
gel (eluant £tOAc±exane:AcOH 85:15:1 v/v). 
HPLC Syswm A tR=20.5' >98% 
Mass spec (FAB) ml&=621 [M+H]+ 

EXAMPLE 60 



add. 



«3C 
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60a Methyl (3R)-2.{(2R.4S).l-tert-butyloxycarbonyl-4-phenYitluo.^^ 
carbonyi}-1.23«4-tetrahydroisoqiiiiioliiie*3-acetat& 

This was prepared from Ic on a 0.48 mmoi scale following the method described for Id 
using t2R,4S)-l-terr-butyloxycarbonyl-4-phenylthio-pyrrolidine-2-carboxyU^ acid instead 
of N-B(X:-0-benzyl-aireonine. The product was isolated in 61% yield after flash 
chromatography on silica gel (eiuant £tOAc:hexane SO:SO v/v). 
Rf (£tOAc:hexane 60:40 v/v) 0.39 

6Qb Methyl (3R)-2.{(2R,4S)*l-((2R)-l./m-butyloxycarbonyl-2.3*dihy 

carbonyl)^phenylthio-pyrroUdine-2-carbonyl}-i;2394-teti^ 
acetate. 

This was prepared from 60a on a 0,29 mmol scale following die mediod described for 
48b. The product was isolated in 77% yield after flash chromatography on silica gel 
(eiuant EtOAc^exane 5S:4S v/v). 
Rf (EtOAc±exane 60:40 v/v) 0.40 

60c (3R)-2.{(2R,4S)-l-((2R)-l-(ef:f.Butyloxycarboiiyl-2,3Himydroindoie-2^ 
4*phenyltfaio-pynoUdiiie-2^artonyl}-1^4-tetnihydroisoqiiinQ^^ 

This was prepared from 60b on a 0.22 mmol scale following the method described for 
If. The product was isolated in 64% yield (91 mg) after flash chromatography on silica 
gel (eUiant EtOAc AexanerAcOH 70:30:1 v/v). 
HPLC System A t,i^0.9' >99% 
Mass spec (FAB) m/e=642 [M+H]'*' 
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EXAMPLE 61 











eia °CH3 


H3CTCH3 . O^v.-'k.^Jssj^ 


H3CTCH3 


61b ^CH3 


OH 

61c 



61a Methyi (3R).2.{(2R^RVlWert.butyloxycart)onyl^pheiiyJtlUo.pyiTolidiiie-2- 
carbonyl}<l^,4-tetrahyilroisoqtiuMUne-3<arboxylate. 

Hiis was prepared from 26a on a 0.40 mmol scale foUowing the method described for 
Id using (2R.4R)-l-fm-butyloxycarbonyl-4.phenylthio-pyrroIidine-2-carboxylic acid (J. 
Krapcho et al, JMetLChem.. 31,1148,1988) instead of N-BOC-O-benzyi-threonine. TTie 
product was isolated in 60% yield after flash chromatography on sUica gel (eluant 
EtOAc:peL eUier:AcOH 40:60:2 v/v/v). 

61b Methyl (3R).2.{(2R,4R).l.({2RVl-tert.butyloxycarbony|.23-dUiydromdole-2. 

cartonyl)^phenylthio-pyri^dine.2KairbonyI}.l^^^tetrahydrols^^ 
carboxylate. 

This was prepared from 61a on a 0.24 mmol scale following the method described for 
48b. The product was isolated in 4»% yield after tlash chromatography on silica gel 
(eluant EiOAc:peL ether 40:60 v/v). 
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61c (3R)-2-{(2R*4R)- l-((2R)-l.rm.Butyloxycarfaonyi.2J.dmy(koindole-2<arbony 

4-phenylthio«pyiToiidine-2*carbonyl}-l«2«3,4-tetrahydro^ 

add. 

This was prepared from 61b on a U.12 mmol scale following the method described for 
If. The product was isolated in 69% yield (50 mg) after lecrysiallizarion from 
£L20/hexane. 

HPLC System B iR=rl5.0' >98% 
Mass spec (FAB) m/e=628 [M+H1+ 



EXAMPLE 62 



o 



O 

62a 'CH3 

B3C-fcH3 O^AA^ ^^^^^ O^LM 



62b CH3 



620 °" 



62a iMethyl (3R)*2*{(2R,4R)-l-im-butyloinrcarbonyI-4-beiizyloxy*pym 
carbDnylM92394-tetrahydroisoquinoliiie-3<arboxyIate. 

This was prepared £rom 26a on a 0.68 mmoi scale following the method described for 
Id using (2R,4R)-l-ten-butyioxycarbonyl-4-benzyloxy-pyrrolidine-2<arboxylic acid (J. 
fCrapcho et aL JMeiLOtenu, 31«1 148, 1988} instead of N-B(X:-0-benzyi-threonine. The 
product was isolated in 43% yield after flash chromatography on silica gel (eluant 
EtOAcAexane 50:50 v/v). 
Rf (EtOAcrhexane 60:40 v/v) 0.38 
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62b. Methyl (3R).2-{(2R.4R)-l-((2R)-l-/eit.butyloxycarbonyl-23^hydroindole-2- 

carbonyl)*4-benzyloxy-pyrroUdine>2-caiiH)nyl}>lJ^,4>tetrataydroisoqui^ 
carboxyiate. 

This was prepared from 62a on a 0.30 mmol scale Mowing the method described for 
48b. The product was isolated in 35% yield after flash chromatography on silica gel 
(eluant EtOAc:hexane 55:45 v/v). 
Rf (EtOAc:hexane 60:40 v/v) 0.36 



62c (3R>2-((2R.4R)-l-((2R)-l-fm-Batyloxycaitonyl-23-dihydroiiidole-2<arboiiyl)- 

4-beiizyioxy-pyrTQtidjne-2H:ari)onyl)-1^4-tetrahydroisoqidiioline-3-^ 
add. 

This was prepared from 62b on a 0.11 mmol scale following the method described for 
If. The product was isolated in 29% yield (20 mg> after flash chromatography on silica 
gel (eluant EtOAc:hexane;AcOH 90:10:1 v/v). 
HPLC System A 1^=8.8' >98% 
Mass spec (FAB) m/es626 [M-i-H1->- 



EXAMPL£(i3 



H3C-^ V 
H3C O A 



O' ^OH 



_ « 



63a ^^cH3 



o ^^^^ L 0 



^ O . CHr» 1.. 



63b «»3 530 
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63a Methyl (3RV2-{(2R«4R)-l-/m-butyloxycarbonyi-4-phenoxy-py]Tolidine-2- 
carbonyI}*l«23.4-tetrahydroisoquinoiine*3-€arboxylate. 

This was prepared from 26a on a 0.59 mmol scale following che method desciibed for 
Id using (2R,4R)-l-r£rf-butyioxycarbonyl-4-phenoxy-pyrroiidine-2-carboxylic add (J. 
Krapcho et al. JMecLChem.. 31,1148,1988) instead of N-BOC-O-benzyl-threonine. Tlie 
product was isolated in 59% yield after flash chromatography on silica gel (eluant 
EtOAcrpeL etfaenAcOH 40:60:2 v/v/v). 

63b Methyl (3RV2-{(2R.4R>l-((2R)-l-te/t-butyloxycarbonyl-293-dmy 

carbonyl)-4-phenoxy-pyiToUdine-2-carbonyl}-lJJ,4-tetrahydroisoqi^ 

carboxylate. 

This was prepared from 63a on a 0.35 mmol scale following the method described for 
48b. The produa was isolated in 20% yield after flash chromatography on silica gel 
(eluant EtOAc;peL ether 40:60 v/v). 

63c (3R)-2-{(2R«4RM-((2R)-I-te/r-Butyloxycarboiiyl-23H^ 
4-phenoxy-pyiTOhdine-2<arbonyl}-1.23f4-tetnhydroisoqm^ add. 

This was prepared from 63b on a 0.07 mmol scale following the method described for 
If. The product was isolated in 61% yield (26 mg) after lecrystallization from 
MeOH/H20. 

HPLC System B tR=l3,2' >98% 
Mass spec (FAB) m/es612 [M+H1+ 
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EXAMPLE 64 



H3C 

H3C 





"3*- o-^OH >i -s^ ^ 



0*^0-0*3 

64a 



H3CTCH3 - >*k/S^ H3c4'CH3 ^'•^V-^'S^ 

CH3 r CH3 r 

64D 64c 




64a Methyl (3R)-2-{(2R.4R).lw»/r.butyloxycarbonyl-4.phenyl.pyrrolidine-2- 
Garlionyl}«l,23.4-tetrahydroisoqiiiiioUiie*3-acetate. 

This was prepared from Ic on a 0.24 mmoi scale following the method described for Id 
using (2R.4S)-l-«rf-butyloxycarbonyl-4-phenyl-pyrroiidine-2-carboxyiic acid (J. 
Krapcho et al, JMeeLChem.. 31.1 148.1988) instead of N-BOC-O-benzyl-threonine. The 
product was used without further purification assuming a yield of 100%. 
Rf (EtOAc:peL ether 30:70 v/v) 0. 1 1 



64b Methyl (3R).2.{(2IMR)-l-((2R)-l.ie/t.butyloxycarbony|.23^ydroindole.2. 

carbonyl)-4-phenyl-pyiTolidine>2-carbonyl).l^/l.tetrahydroisoquinoline>3- 
acetate. 

This was prepared from 64a on a 0.24 mmol scale following the method described for 
48b. The product was isolated in 33% yield after flash chromatography on silica gel 
(eluant EtOAc:peL ethenAcOH 40:60:1 v/v/v). 
Rf (EtOAcn>eL etberAcOH 40:60: 1 ) 0.09 
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64c Y3R)-2-{(2R.4R)-l-((2R)-l-teft-ButyioxycarbonyI-2J-dihydroindole-2-carbonyi)- 
4-{)henyl-^yrrotiduie-2-carbonyl}- U J.4-tetrahydroisoquinoluie-3-acetic add. 

This was piepaied from 64b on a 0.08 nunoi scale tollowing the method described for 
If. The product was isolated in 100% yield (54 mg) without chromatography. 
iiPLC System B 1^=15.4' >98% 
Mass spec (FAB) m/e=610 [M+EI) 



+ 



EXAMPLE 65 




^ H3C 



f 

65a ^'^^-""^ 



P 




65b ° ° ^ 65C^ °" 



65a Methyl . (3R)-2-{(2R.4S)- I-^/r-butyloxycarbonyl<4-phenyi-pyrroUdine-2- 
GarbonyI}-l92,3,4-tetndiydroisoquiiioline^3-acetate. 

This was prepared from Ic on a 0.24 mmol scale following the method described for Id 
using (2IL4R)-l-fm-butyloxycarbonyl-4-phenyl-pyrrolidine-2-carboxylic acid (J. 
Krapcho et al, JMeeLChenu, 31.1 148, 1988) instead of N-BCXI-O-benzyl-threonine. The 
product was isolated in 78% yield and used without fiuther purification. 
Rf (EtOAcrpeL ether 30:70 v/v) 0. 1 1 
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65b Methyl (3R)-2-{(2R.4S). l-((2R)-l./m-butyloxycarbonyi.23.dihydroindole-2- 

carbonyl)-4-phenyl-pyiToiidine-2-carbonyl}-lJL3,4-tetrahydroisoquinolin^^ 
acetate. 

This was prepared from 65a on a 0.31 mmol scale following die mediod described for 
48b. The product was isolated in 74% yield alter flash chromatography on silica gel 
leluant EtOAcrpet edier.AcOH 30:70:1 v/v/v). 
Rf (EtOAc:peL edierzAcOH 25:85:1) 0.10 

65c (3R)-2-{(2R,4S)-l-((2R)-l-tert.Butyloxycarbonyl-2,3^ydroindoie-2.carbonyl)- 
4.phenyl-pyrrolidine-2-carbonyl}«lJ3.4-tetrahydroisoqiiinoline>3-aceticadd. 

This was prepared from 65b on a 0.30 mmol scale foUowing the mediod described for 
If. The product was isolated in 79% yield ( 149 mg) widiout chromatography. 
HPLC System B tR=14.8' >95% 
Mass spec fFAB) ta/es=6l0 [M+H1+ 

EXAMPLE 66 





H3C o 




H3C 

o 

66a ^CH3 



CH3 1 



CH3 H3C-fcH3 O^J,j5^ 

66b ^CH3 ^"3 Jjj 



66c 
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66a Methyl (3R)*2-{(2R.4S)*I-/m-butyloxycarbonyl-4-benzyi-pyiTolidine- 
carbonyi}*l,23«4*tetrahydroisoqumoIine-3H:arboxylate. 

This was prepared from 26a on a 0.66 mmoL scale following the method described for 
Id using (2R«4S)-l-rerr-butyioxycarbonyl-4-benzyl-pyrrolidine-2-carboxyIic acid (J. 
Krapcho et al, JMecLChenu, 31«1 148, 1988) instead of N-BOC-Obenzyl-threonine. The 
product was isolated in 55% yield after flash chromatography on silica gel Celuant 
EtOAcipeL ether:AcOH 30:70:1 v/v/v). 

66b Methyl (3R)-2-{(2R«4S)-l-((2RVl-l&/t.butyloxycarbonyi-23-dm^ 

carbonyl)^beiizyI*pyiTolidine-2-carbonyI}-1.2«3«4*tetrahy^ 

carboxylate. 

This was prepared from 66a on a 0.35 mmol scale following the method described for 
48b. The product was isolated in 33% yield after flash chromatography on silica gel 
(eluant EtOAc:peL ether AcOH 30:70:1 v/v/v). 

66c (3R)*2-{(2R,4S).H(2R)-l-le/t.Butyloxycarboiiyl-23H^ 
4*benzyl*»pyrrotidine-2-carbonylKl«23Atettahydroisoquinoiine-^^ add. 

This was prepared from 66b on a 0.11 mmol scale following the method described for 
If. The product was isolated in 63% yield (43 mg) after recrystallization from 
MeOH/H20. 

HPLC System B t|^=14.6' >9S% 
Mass spec (FAB) m/e=6 10 [M+H]-^ 
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EXAMPLE 67 




30a 



"3^ ^ O^^O-^CH, «3C ° o^OH 

67a 67b 




H3C 

H3C 



Q 



H3C 



CO -.t: " ""^OD 

CH3 

67c 67d 



67a Etlqrl (2IU5SVl-ttrr-butyioxycari}oiiyi-S-phenyi-pyrrolidine-2-carboxylate. 

To a solution of 30a (290 rag. 1.32.inmol) in CH2CI2 (10 mL) was added di-«rr-butyl 
pyrocarbonaie (576 mg, 2.64 mmol), and the mixture was stirred at room temperature for 
3 hrs. The solvent was evaporated in vacuo, and the residue was purified by flash 
chromatography on silica gel (eluant EiOAcrpet ether 15:85) to give the title compound 
(400 mg, 95%). 

Rf (EtOAcrpeL eUier 15:85) 0.35 

67b (2R^S)-l-left-ButyloxycarbonyI-5-phenyi-pyiTolidine-2- acid. 

This was prepared from 67a on a 1.25 mmol scale following the method described for 
If. The product was isolated in 93% yield and used without further purification. 

67c 2*{(2R«SS)-lWeft-Butyioxycarbonyl-5-phenyi-pyrn>Iidine-2»carbonyl)-ia^ 
tetrahydroisoquinoline. ' 

This was prepared from 67b and teirahydroisoquinoiine on a 0.38 mmol scale following 
die mediod described for Id. The product was isolated in 74% yield after flash 
chromatography on silica gel (eluant EtOAc:peL edier 30:70 v/v). 
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67d 2-{(2ILSS)-l-((2R)-l-iert-Butyloxycarbonyi-23-dihydroindole-2.carbonyi)-5- 
phenyl-pyrroUdine-2-carbonyl}-l^^tetrahydroisoqiiinoUne. 

This was prepared from 67c on a 0.28 mmol scale following ihe method described tor 
48b. The prodact was isolated in 64% yield (98 mg) after flash chromatography on silica 
gel (eluantEtOAc:peL ether 40:60 v/v). 
HPLC System A 1^=25.0' >99% 
Mass spec (FAB) m/e=o52 [M+H1+ 

EXAMPLE 68 





" " " ' — ^ L Q 



68b 

68a Methyl (3R)-2-{(2R5SVl-tert-botyioxycartonyl-5-phenyI-pyrroUdine.2. 
carbimylM.2Ji4-tetrahydnHsoqiiiiu>iiiie-3-carbo» 

This was prepared from 67b and 26a on a 0.27 mmol scale following die mediod 
described for Id. The product was isohued in 567o yield after flash chromatography on 
silica gel (eluant EtOAc:pet. edier 25:75 v/v). 
iR NMR 5 1.13 (9H^); 3.63 (3iLs): 5.69 (lH.U=4Hz) 

68b Methyl (3R)-24(2R^S)-l-((2R)-l-tert-butyIoxycarboiiyl-23-dihydroindole.2- 
carbonyl)-5-pheriyl-pyrroUdine-2-carbonyl^l^*4.tetrahydroisoqiiinolin^^ . 

carboxylate. 

This was prepared from 68a on a 1.0 mmol scale following die mediod described for 
48b. The product was isolated in 68% yield (415 mg) after flash chromatography on 
silica gel (ehxant EtOAcrpeL eflier 40:60 v/v). 
HPLC System A tji=24.7* >99% 
Mass spec (FAB) m/e=610 [M+H1+ 
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EXAMPLE 69 



68b ► 

H3C+CH3 o^'kx-lL^ 

OH 

69 

69(3R).2.{(2R^S)-l-((2R)-l-ie/t.Butyloxycarbonyl-23-dihydroindQie-2<arboiv^^ 
phenyl-pyiTolidine-2-carbonyl}.l^,4>tetrahydroisoqiiinoIine-3^^boxyUcad 

This was prepared from 68b on a 0.13 ramol scale following the method described for 
If. The product was isolated in 50% yield (38 mg) after flash chromatognq)hy on silica 
gel (eluant EtOAccpet ethenAcOH 60:40:2 v/v/v). 
HPLC System A 1^=14.9' >98% 
Mass spec (FAB) m/e=618 [M+Na]+ 

EXAMPLE 70 



69 




70(3R)-2-{(2R^)-l-((2R)-l-/err-Butyloxycarbonyl-23-dihydroindole-2-carbonyl>5- 
phenyi-pyn-oUdine-2-carbonyl}-1^4-tetrahydroisoqiunoline-3-carboxain^ 

To an ice-cold stirred solution of 69 (107 mg, 0.18 mmol) and pentafluorophenol (37 
mg, 0.2 mmol) in CH2CI2 (10 raL) was added WSCDJiQ (478 mg, 0.4 mmol). The 
mixoire was stirred at O^C for 1 hr.. then c. aqueous NH3 (OJ mL) was added and 
vigorous stirring was continued for 3 hr. The mixture was partitioned between EtOAc 
and H2O. and the organic phase was washed with 10% KHSO4. satd. KHCO3 and brine, 
filtered (Whatman*^ IPS phase separator), and concentrated in vacuo. The residue was 
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purified by flash chroraarography on silica gel (eluanc EtOAczpet etheriAcOH 55:45:2 
v/v/v) to give the title compound {87 rag, 81%). 
HPLC System A tR=20.r >99% 
Mass spec (FAB) m/e=595 [M+H]+ 




71a Methyl N-{(3R)-2»{(2R^S)-l-((2R)-l.tert-batyloxycarb^^^^ 

Garbonyl)-5-phenyl-pyrroIidine-2-carbonyI}-l,23«4-tetra^ 
carbonyi}-glyciiiate. 

This was prepared from 69 on a 0.30 nmioi scale following the method described for 
38b. The product was isolated in 85% yield after flash chromatography on silica gel 
(eluani EtOAczpeL ether 65z35 v/v). 

71b N-{(3R)-2*{(2R«5S)-l-((2R).l*tert-Batyioxycarbo^^^^ 

carbonyi)-5-phenyI-pyiToUdine-2H:arbonyl}-l«23«4-tetrahydroisoqiiinoU 

carbonyO-giydne. 

This was prepared from 71a on a 0.26 mmol scale following the method described for 
If. The product was isolated in 71% yield ( 120 mg) after flash chromatography on silica 
gel (eluaniEtOAczAcOH 100z2 v/v). 
HPLC System A t^^^HA' >99% 
AAA Peptide content=76% 
Mass spec (FAB) m/e=653 [M+H1+ 
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EXAMPLE 72 




72a (2R)-l-NeopenQrioxycarbonyl-23HUhydrotiidole-2w:arboxyIic add. 

To an ice-cold suired solution of neopeniyi alcohol (88mg, 1 mmol) in CH2CI2 (5 mL) 
was added triphosgene (110 mg. 0.37 mmol) and pyridine (84 nL. 1.02 mmol). "Die 
mixiure was allowed to wann to room temperature and stirred for 1 hr. then cooled to 
OOC. A solution of methyl {2R)-2 J-dihydroindole-I-carboxylate hydrochloride (107 mg. 
0.5 mmol) and diisopropylethylamine (90 jiU 0.45 mmol) in CH2CI2 (2 mL) was added 
and the mixture was stirred at room temperature for 3 hr. The solvent was removed in 
vacuo and die residue was taicen up in EiOAc. The solution was washed widi IM HCl 
(x3) and brine, filtered (Whatman^i IPS phase separator), and concentrated in vacuo. The 
residue was taken up in dioxan ( 10 mL) and a solution of LiOH (24 mg, 1 mmol) in H2O 
(2 mL) was added. The mixture was suned at room temperature for 90 min- then tlie 
solvent was evaporated in vacuo and the residue was partitioned between EtOAc and 10% 
aq. KHSO4. The organic phase was washed with brine, filtered (Whatman^ IPS phase 
separator), and concentrated in vacuo to give the title compound f90 mg. 62%) which was 
used without further purification. 
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72b Methyl (3R).2-{(2R5S)> t-((2R)-l-neopentyloxycarbonyl-23-djhydroindole-2- 

carbonyiV5-phenyi-pyiToiidine-2-carbonyl}*1^.4-tetrahydroisoqiunoli^^ 

carboxvlate. 

This was prepared from 68a and 72a on a 0.29 mmol scale foUowing die mediod 
described for 48b. The product was isolated in 5Q7c yield after flash chromatography on 
silica gel (eluani EtOAcipeL ether 35:65 v/v). 

72c (3R)-2-{(2R«5SM-((2R)-l-Neopentyloxycarbonyl-2J-dihy€to 
5-phenyKpyrroIidine-2<arbonyl}-l«23,4-tetrahydroisoqiim 

This was prepared from 72b on a 0.14 mmoi scale foUowing the mediod described for 
If. The product was isolated in 81% yield (69 mg) after flash chromatography on silica 
gel feluant EtOAc:peL edienAcOH 60:40:2 v/v/v). 
HPLC System A 1^=22.4* >95% 
Mass spec (FAB) m/e=610 [M-fH}*^ 



EXAMPLE 73 
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73a (2R)-l*IsopropyIoxycarbonyl-23-dihydroincioie*2<arboxyiic acicL 

This was prepared from isopropanol on a 0.5 mmol scale following the method 
described for 72a. The product was isolated in 80% yield and used widiout further 
purification. 

73.b Methyl (3R)-2-{(2ILSS)>l-((2R)-l.isopropyloxycari)onyl-23-dihydroindole-2- 

carbonyl)-5-phenyl-pyiTolidine-2<arbonyl^l^.4-tedahydroisoquiiioUiie^ 
carboxylate. 

This was prepared from 68a and 73a on a 0.33 mmol scale Mowing die mediod 
described for 48b. The product was isolated in 59% yield after flash chromatogn^)hy on 
silica gel (eluant EtOAc:peL edier 43:55 v/v). 

73c (3R)>2-{(2R4S>l-((2R)-l-Isopropyloxycarbonyl.23Kiibydroiiidole-2^arbonyl)* 
5-phenyl-pyiTididine-2Harbonyi)-1^.4-tetrahydroisoquinoline-3H:arbo 

This was prepared from 73b on a 0.19 mmol scale following the method described for 
If. The product was isolated in 63% yield (70 mg) after flash chromatography on silica 
gel (eluant EtOAc:peL ethenAcOH 60:40:2 v/v/v). 
HPLC System A tR=i8.5' >90% 
Mass spec (FAB) m/es582 {M+H]+ 
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EXAMPLE 74 



If '^3 
H O 



^OH 




74a 



Q . Q 




74b 




74a (2R)-l-Cydohexyloxycarbonyi»23-dihydroindoIe*2<ariM>xyU^ adcL 

This was prepared from cyciohexanol on a 0.5 mmol scale following die mediod 
described for 72a. The product was isolated in 72% yield and used widiout further 
purification. 

74b Methyl (3R)-2K(2R^)-l-((2R)-l<^dohexyloxycarbonyl-23-dil7 

carbonyl)-5-phenyi-pyrroUdine-2-carbonyi}rl^.4-tetrahydroisoquino^ 
carboxvlate. 

This was prepared from 68a and 74a on a 0.27 mmol scale following the method 
described for 48b. The product was isolated in 73% yield after flash chromatography on 
silica gel feluant EtOAc:peL ether 35:65 v/v). 



74c (3R)-2-{(2R3SH«((2R)-l.CydGhexyloxycarbonyl-23Hiihydi^^ 
carbonyl)-5-ptaenyi*pyrroUdine-2-carbonyl}-l^^teti^ydroisoqiu 
carboxylic add. 

This was prepared from 74b on a 0.20 mmol scale following the method described for 
If. The product was isolated in 84% yield (104 mg) after flash chromatography on silica 
gel feluant £tOAc:peL edienAcOH 55:45:2 v/v/v). 
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HPLC System A 1^=23.0' >959f- 
Mass spec (FAB) ni/e=621 rM+Hl+ 

EXAMPLE 75 




75a (2R)-l-(2-Adaiiiantyl)oxycariionyl>2,3<lihydroiiidoIe-2<arboxyIic add. 

This was prepared from 2-adamamanoi on a OJ mmol scale following the method 
described for 72a. The product was isolated in 80% yield and used without further 
purification. 

75b Methyl (3R).2.{(2R^S).l-((2R).l.(2-adaiimntyl)oxycarbonyl.2^-cimydro^ 

2-Garbonyl)-5-phenyl.pyiTolidine-2^:arbonyi)«l«^^^ 

carboxylate. 

This was prepared from 68a and 7Sa on a 0.33 mmol scale following the method 
described for 48b. The product was isolated in 29% yield after flash chromatography on 
silica gel feluant ElOAcrpeL ether 35:65 v/v). 
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75c (3R).2.{(2R^S)- l-((2R).l.{2.Adamantyi)oxycarbonyl-2 J-dihydroindoIe-2- 
carbonyl)-5-phenyI-pyrroli(iine-2-carbonyi }- l^•3.4•tetrahydroisoquinoiine-3• 
ca^boxylic adcL 

This was prepared from 7Sb on a 0.09 mmol scale following the method described for 
If. The product was isolated in 81% yield (49 mg) after flash chromatography on silica 
gel (eluant EtOAc:peL eihenAcOH 55:45:2 v/v/v). 
HPLC System A 1^=27.9' >98% 
Mass spec (FAB) m/&=&74 [M+H]+ 

EXAMPLE 76 





76a (2R)-I-'err-Butylcarbamoyi*23-dihydroindoIe-2*carboxylic add. 

To an ice-cold stirred solution of methyl (2R)-23-dihydroindole-2-carboxylate 
hydrochloride (107 mg, 0.5 mmol) and diisopropylethylamine (110 \iL. 0.6 mmol) in 
CH2CI2 (2 mL) was added tert-buiylisocyanate (120 rag, 1.2 mmol). The mixmre was 
allowed to warm to room temperature and stirred for 6 days then the solvent was removed 
in vacuo and the residue was taken up in EtOAc. The solution was washed widi lAf HCl 
(x3) and brine, filtered (Whatman^ IPS phase separator), and concentrated in vacuo. The 
residue was taken up in dioxan (10 mD.and a solution of LiOH (24 mg, 1 nunol) in H2O 
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(2 mL) was added. The mixture was stirred at room temperature for 90 rain., then the 
solvent was evaporated in vacuo and the residue was partitioned between EtOAc and 10% 
aq. KHSO4. The organic phase was washed with brine, filtered (Whaunan* IPS phase 
separator), and concenmited in vacuo to give the title compound (120 mg, 91%) which 
was used without further purification. 

76b Methyl (3R).2.{(2ILSS).l-((2R).l.teiT.butylcarbamoyl-2^.dihydroindole-2- 

carbonyl).5-phenyi-pyiTolidine-2<arbonyl}.12^,4-tetrahydroisoqiiinoline-3- 
carboxvlate. 

This was prepared from 68a and 76a on a 0.37 mmol scale following the method 
described for 48b. The product was isolated in 13% yield after flash chromatography on 
silica gel (eluant EtOAc:peL ether 50:50 v/v). 

76c (3R)-2.{(2R3S)-l-((2R)-l./ert.Butyicari)amoy|.23.dihydroindole.2-cariK>nyi)-5^ 
phenyl-iqrn-oUdine>2^bonyl}-l^,4-tetrahydroisoqaiiioiiiie-3Ha^ 

This was prepared from 76b on a 0.05 mmol scale following the method described for 
If. The product was isolated in 67% yield (20 mg) after flash chromatography on silica 
gel (eluant EtOAc:peL ether:AcOH 75:25:2 v/v/v). 
HPLC System A 1^=12.2' >98% 
Mass spec (FAB) m/e=595 (M+H1+ 

EXAMPLE 77 
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77a Methyl (3R)-2-{(2R^S)*l-((2R).l./m-butyiacetyl-23-dihydroindole-2- 

carbonyi)-5-phenyI-py]Toiidine*2<arbonyl}-lJ23.4-tetrahyciroiw^ 

carbo^^late. 

This was prepared from 68b on a 0.18 mmol scale following the method described for 
52a. The product was isohited in 81% yield after flash chromatography on silica gel 
(eiuant EtOAcrpeL ether 40:60 v/v). 

77b (3R)-2-{(2R^S)-H(2R)*l-/£ft.Batylacetyl-23-dmydroindol^ 
phenyi*pyrrolidine-2-€arbonyl}-l^,4-tetrahydroisoqiiinoIine-3<^^ 

This was prepared from 77a on a 0.14 mmol scale following the method described for 
If. The product was isolated in 82% yield r68 mg) after flash chromatogr^hy on silica 
gel (eiuant EtOAcrpet ether AcOH 60:40:2 v/v/v). 
HPLC System A l^=20Sy >99% 
Mass spec (FAB) m/e=594 [M+H]-^ 
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78a Methyl (3R).2.{(2R^).l./m-butyloxycarbonyl-5-phenyl-pyrroUdine-2- 
carbonyl }- 14<3,4-tetrahydroisoquuioiine-3-acetate. 

This was prepared from Ic and 67b on a 0.58 ramol scale following the mediod 
described for Id. The produci was isolated in 87% yield after flash chroraaiography on 
silica gel (eluani EtOAcrpet. ether 25:75 v/v). 

78b Methyl (3R)-2-{(2R^S).H(2R)-l^/Y-butyloxycarbonyl-23Klihydroindole-^ 

caii>oiiyl).5-phenyl.pyrroUdiiie-2<arbonyi^lA3Atetrahydr(iisoqiim 
acetate. 

This was prepared from 78a on a 0.36 mmol scale foUowing dw mediod described for 
48b. The product was isolated in 98% yield after flash chromatography on silica gel 
(eluant EtOAc:peL edier 40:60 v/v). 

♦ 

78c (3R)-2-{(2R3S)-H(2R)-l-terf-Butyloxycarbony|.2^hydroindole-2KarbonyI)- 
5.phenyl-pyiTolidiiie*2Harbonyl}.l^^tetrahydroisoqiiin add. 

This was prepared from 78b on a 0.35 mmol scale foUowing die mediod described for 
If, The product was isoUited in 45% yield (95 mg) after flash chromatography on silica 
gel (eluant EtOAcipeL edienAcOH 60:40:3 v/v/v). 
HPLC System A tR=15.7' >99% 
Mass spec (FAB) m/e=6I0 [M+H1+ . 
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EXAMPLE 79 




v\ // 



o^o o o'^o 
79a 



30a 



CH: 



. Q 

H3CTCH3 





i^cTcHa A^xk??^ H,c4^CH3 y^^N^ 

CH3 I CH3 J 

HaC'"^ OH 



79a Ethyl (2R^S>l-((2R)-l-te/t-butyloxYGarbonyl-23<>d^ 
phenyl-pyrrolidine-2-carbo^late* 

This was prepared from 30a on a 1.37 mmol scale following the method described for 
48b. The product was isolated in 86% yield after flash chromatography on silica gel 
(eluant EtOAc:hexane 35:65 v/v). 
Rf (EtOAc±exane 40:60 v/v) 0.29 
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79b (2R5S)-l-((2R)-l«/m-Butyioxycarbonyi-23-dihydroindole-2-carbonyl>5- 
phenyi-pyrroliduie-2-carboxyUc acid. 

This was prepared from 79a on a 1.18 ramoi scale following ihe mediod described for 
If. The produa was isolated in 66% yield and used without further purification. 
Rf (EtOAc±exane:AcOH 80:20:2 v/v/v) 0.31 

I 

79c Methyl N*{(3R)-2-^/t.butyloxycarbonyi-l»23»4.tetrahydroisoqiu 
acetylj-prolinate. 

This was prepared from lb on a L25 ramol scale in two steps, lb was hydroiysed 
following the method described for If, and the crude acid was coupled to ProOMe 
following the method described for Id. The product was isolated in 86% yield after flash 
chromatography on silica gel (eluant EtOAc:hexane 60:40 v/v). 
Rf (EtOAc:hexane 60:40 v/v) 0.23 

79d Methyl N-{(3R).2.{(2R«5S)-H(2R).l.te/t^butyloxycarbonyI.23^ 

carbonyl)-S-phenyUpyrroUdine-2Hsu:bonyl}.l^,4-tetr^ 

prolinate. 

This was prepared from 79c on a 0.14 nunol scale in two steps. 79c was depiotected 
following the method described tor Ic, and the crude amine was coupled to 79b following 
the method described for Id. The product was isolated in 100% yield after flash 
chromatography on silica gel (eluani EtOAc:hexane 80:20 v/v). 
Rf (EtOAcrhexane 80:20 v/v) 0.19 

79e N-{(3R)-2-{(2R«SS)-l-((2R)-l.ten.Butyloxycarbonyl-2«3^^ 

carbonyi)*5-phenyi-pyiTolidine-2<arbonyl}-l«2394-tetrahydroisoqiun^^ 
proline. 

This was prepared from 79d on a 0. 14 mmol scale following the method described for* 
If. The product was isolated in 45% yield (45 mg; after flash chromatography on silica 
gel (eluant EtOAc:AcOH 100:2 v/v). 
HPLC System A tR=18.5* >98% 
AAA Peptide content=91% 
Mass spec (FAB) m/e=707 [M+H]+ 
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80a Methyl NK(3R)-2-<eft-butvloxycarbonyl-14S3^tetrahydroisoqiiinoliiie-3- 
aceQri}-D-proUiiate^ 

This was prepared bom lb on a 1.25 mmoi scale following the method described for 
79c using D-ProOMe. The product was isolated in 43% yield after flash chromatography 
on silica gel (eluant EtOAc:hexane 7030 v/v). 
Rf (EtOAc:hexane 60:40 v/v) 0.27 
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80b Methyl N.{(3R).2.{(2R^S)-l.((2R).l./e/t-butyloxycari)ony|.23^hydroiiidole-2- 

carbonyl)-5-phenyl-pyiToiidine-2.carbonyl}-l^,4-tetrahydroisoquinoline-3-acetyl}- 
D*prolinate. 

This was prepaied from 80a on a 0.13 mmol scale following the method described for 
79d. The product was isolated in 100% yield after flash chromatography on silica gel 
(eluant EtOAc:hexane 80:20 v/v). 
Rf (EtOAc:hexane 80:20 v/v) 0. 1 8 

80c N-{(3R).2-{(2R,5S)-l-((2R)-l-te/t-Butyloxycarbony|.23HlihydroindoIe>2- 

carbonyi)-5-phenyi-pyiTolidine-2<carbonyl}-lA3,4-tetrahydroisoqumoiine-3-^ 
D'proline. 

This was prepared from 80b on a 0.13 mmol scale following die mediod described for 
If. The product was isolated in 50% yield (49 mg) after flash chromatography on silica 
gel (eluant CHa3:MeOH:AcOH 50:2:1 v/v/v). 
HPLC System A tRsl7.8' >98% 
AAA Peptide contents91% 
Mass spec (FAB) ni/es707 [M4-Hl-t- 

EXAMPLE81 




B1a 81b 



81a Methyl (3R)-2^(2R^S)-l-((2R).l.iieopentyloxycarbonyl-23-diIiydromdole-2. 

carbonyl).5-phenyi.pyiTotidiiie-2^bonyl}.l^AtetrBhydroisoqiunoiine-3- 
acetate. 

This was prepared from 78b on a 0.27 mmol scale in two steps. 78b was depiotected 
following the mediod described for Ic and die crude amine was reacted with neopen^l 
chloroformate following die mediod described for 72a (excluding die final hydrolysis). 
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The product was isolated in 70% yield after flash chromatography on silica gel (eiuant 
EtOAe:peL ether 25:75 v/v). 

81b (3R)-2*{(2R«5S)-H(2R)-l.NeopenQrloxycarbonyl-23-dihy^^ 
5-phenyl-py]nroUdine»2<arbonyl}-l^«4*tetrahydroisoq 

This was prepared from 81a on a 0.19 mmoi scale following the method described for 
If. The product was isolated in 70% yield (82 mg) after flash chromatography on silica 
gel (eiuant EtOAc:peL ethenAcOH 50:50:2 v/v/v). 
HPLC System B 1^=17.5' >95% 
Mass spec (FAB) m/e=624 (M+Efl+ 

EXAMPLE 82 




82a 82b 



82a Methyl (3R)-2-{(2R.5S)-H(2R).l.<7dohexyloxycarbonyI-23-d^ 

carbonyl)-5-phenyl-pyiToUdine-2-carbonyi}-l^«4«tetrahydrois^ 
acetate. 

This was prepared from 78b on a 0.27 mmol scale following the method described for 
81a using cyclohexanol instead of neopentyl alcohol. The product was isolated in 62% 
yield after flash chromatography on silica gel (eiuant EtOAczpeL ether 20:80 v/v). 

w 

82b (3R)-2-{(2R^S)-lp((2RM-CydohexyloxycarbonyI-2JHlihy 
carbonyl)-5*phenyl-pyrroiidme-2-carbonyl}*1^3«4-tetrahydroisoqtiiTO 

This was prepared from 82a on a 0.17 mmoi scale following the method described for 
If. The product was isolated in 82% yield (86 mg) after flash chromatography on silica 
gel feluant EtOAcrpeL eihenAcOH 50:50:2 v/v/v). 
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HPLC System B 1^=18.1' >98% 
Mass spec (FAB) nU&=636 [M+H1+ 



EXAMPLE 83 



78b 




83a 



83b 



83a Methyl (3R).2^(2IL5S)-H(2RH^2.adainantyl)oxycarbonyl.2,3HMhydroiiidole- 

2^arbonyl)-5-phenyl-pyiTofidine-2^arix>nyl}>l^v4.teti^ydroisoqiiin^ 
acetate. 

This was pxepared from 78b on a 0.27 mmol scale foUowing the method described for 
81a using 2-adamantanoi instead of neopenqri alcohol. The product was isohited in 72% 
yield after flash chromatography on silica gel (eluant EtOAc:peL ether 20:80 v/v). 



83b (3R)-2-{(2R.5S).l.((2R).l-(2-Adaniantyl)oxycarbonyl.2^ 

cai1)onyl)-5-pbenyl-pyiTottdiiie-2<arbonyl}-i::^,4-tetrahydroisoquinotine>^ 
add. 

This was prepared from 83a on a 0.19 mmol scale following the mediod described for 
If. The product was isolated in 66% yield (88 rag) after flash chromatography on silica 
gel (eluant EtOAc:peL cthenAcOH 50:50:2 v/v/v). 
HPLC System B 1^=21.4' >99% 
iMass spec (FAB) m/e=687 [M]+ 
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£XAMPL£84 




84a (3R)>lJ3.4-T«trahydro-benz(^isoqumoiine'3Haari)oxyUc l^drodiloride. 

A mixture of D-3-(l-nj^hthyl)-aiaiiine (5 g, 23.2 mmol), 37% foimaUn (9 mL) and 
cone. HCl (40 mL) was heated on a steam bath for 30 min. widi occasional swirlina. 
Fonher fonnalin {6 mL) and HCl (15 mL) were added and healing was continued for 3 
hrs. The mixmre was cooled to 4^C and allowed to stand for 2 hrs. The solid product 
was collected, washed with cold H2O and acetone, and dried over KOH to aive the title 
compound (3.2 g, 52%). 

84b Methyl (3R)-1^394-tetrahydro-beiiz(nisoquinoUiie-3H:^ hydrochloride. 

This was prepared from 84a on a 6.05 mmol scale following the method described for 
26a. The product was isolated in 43% yield after flash chromatography of the fiee amine 
on silica gel (eluant EtOAc) and stored as the hydrochloride. 
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84c Methyl (3R)-2-{(2R^S)-l-/err-butyioxycarbonyl'S-plienyl-pyrrolidine-2- 
carbonyl }- 1^3.4-tetraliydro<beiiz[/]isoqiunoiine-3w:arboxyiate. 

This was prepared from 67b and 84b on a 0.50 mmoi scale following the method 
described for id. The product was isolated in 82% yield after flash chromatography on 
silica gel (eluant EtOAcipeL ether 30:70 v/v). 

84d Methyl (3R)-2.{(2Il5S)-l.((2RVl.terf.butyloxycarbonyl-2^.dihydroindole-2. 

carbonyl)-5-phenyi-pyiToUdine-2Karbonyl}-l^,4-tetrahydro-beia{/]isoqu^^ 
3«carboxylate. 

This was prepared from Mc on a 0.41 mmol scale foUowing the method described for 
48b. The product was isolated in 81% yield after flash chromatography on silica gel 
(eluant EtOAc:peL ether 40:60 v/v). 

84e (3R)-2-{(2R^S)-l-((2R)-l-/ert.Butyloxycarfaonyl-2J-dihydroindoIe-2-carbonyl)- 

5-phenyl.pyiTo«dlne-2.carbonyl}-l^,4.tetrahydro-benz(^isoqiiiiioline-3- 
carbfHcylic add. 

This was prepared from 84d on a 0.33 mmol scale foUowing the method described for 
If. The product was isolated in 74% yield (157 mg) after flash chromatography on siUca 
gel (eluant EtOAcrpet. edier:AcOH 55:45:2 v/v/v). 
HPLC System A 1^=23.0' >98% 
Mass spec (FAB) m/e=646 (M+H]-»- 
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85e 85f 

8Sa(3R)-2-re/t»ButyloxycarbonyI-1.2^«4-tedrahycl^ 
add* 

This was prepared from 84a on a 6.05 mmol scale following ihe method described for 
la. The product was isolated in 41% yield after flash chromatography on silica gel 
(eluant EtOAcrpet ethenAcOH 35:65:2 v/v/v). 
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8Sb. Methyl (3R).2.tert.butyloxycarbonyl-1^.4-tetrahydro-ben2Wisoquinoline-3- 
acetate. 

This was prepared from 85a on a 15 mmol scale foUowing the method described for lb. 
The intermediate diazokeione was isolated in 80% yield after Hash chromatography on 
silica gel (eluani EtOAcrpeL ether 25:75 v/v), and the product was isolated in 75% yield 
after flash chromatography on silica gel (eluant EtOAcrpet ether 18:82 v/v). 

8Sc Methyl (3R)-l«23,4.tetrahydro-beiiz(^isoqujnoUne-3-acetate hydrochloride. 

Tliis was prepared from 85a on a 0.49 mmol scale foUowing the method described for 
Ic. The product was used without purification assuming a yield of 100%. 

85d Methyl (3R).2.{(2R.5S)-l-tert.butyloxycarbonyl-5.phBiiyl.pyiTOlidine-2. 
caitonyl }- l^Atetrahydro-benz(/]isoquinoljne>3-acetate. 

Tliis was prepared from 67b and 85c on a 0.49 mmol scale following the method 
described for Id. ITie product was isolated in 81% yield after flash chromatography on 
silica gel (eluant EtOAcrpeL ether 30:70 v/v). 

8Se Methyl (3R)-2.{(2R4S).H(2R).l^/t.butyloxycarbonyl-23^ydniiiidoIe.2. 

carbonyl).5-pheny|.pyiTOlidine.2-cariM>nyl).l^,4.tetrahydro-ben2[^ 
3-acetate. 

This was prepared from 85d on a 0.40 mmol scale following the method described for 
48b. The product was isolated in 877o yield after flash chromatography on siUca gel 
(eluani EtOAcrpeL ether 40:60 v/v). 

85f (3R)-2-{(2R3S)-l-((2R)-l-te/t.Butyloxycarbony|.23-dlhydroindole-2-carbonyl). 

5-phenyl-pyiToMdine.2.carbonyl}.lA3,4-tetndiydro-benz(fllsoqiUnoliiie-3-acetic 
add. 

This was prepared from 85e on a 0.36 mmol scale following the method described for 
If. The product was isolated in 64% yield (151 mg) after flash chromatography on silica 
gel (eluant EtOAcrpeL ethenAcOH 55:45:2 v/v/v). 
HPLC System A 1^=24. 1' >99% 
Mass spec (FAB ) m/e=560 [M+H-BOq+ 



wo 93/20099 



PCr/GB93/00614 



124 

EXAMPLE 86 



r\ .CH3 

o 



H 





3 86c 



CH: 




HgCTCH, 
CH3 



86e 



86b 



CH3 




0-^0 

%CTCH3 
CH3 



86d 




H3CTCH3 J^>^^^^ 



86f 



86a Ethyl (2R)«2-len-butyloxycarbonylaimno-5-oxo-6»phenyl-h 

To a sticred solution of ethyl N-BOC-D-pyroglutamaie (2,06 8 mmol) in THF (10 
raL), cooled to -78^0 under was added dropwise a solution of benzylmagnesium 
chloride in THF (5 mL, 10 mmol). The mixture was allowed to warm to room 
temperanire over 1 hr,, and was then poured into 5% aq. KHSO4. The mixture was 
extracted with EtOAc* and the organic phase was washed with satd. KHCO3 and brine* 
filtered (Whatman^ IPS phase separator), and concentrated in vacuo. The residue was 
purified by flash chromatography on silica gel (eluant £tOAc:peL ether 30:70 v/v) to give 
die title compound g, 54%). 
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NMR 6 1.28 (3H.U=7Hz); 1.47 f9H.s); 3.73 (ZRs); 4.19 (2H,qJ=7Hz) 

86b Ethyi (IR^S^S-benzyl-pyrroiidine-i^arboxylate. 

A soluUon of 86a (i.5 g, 4.3 mmol) in CH2CI2 (20 mL) and TFA (20 mL) was stined 
at 0*'C for I hr. then concentrated in vacuo, finally with CCI4 azeotrope. The residue 
was taken up in EtOH (30 mL). To this solution was added AcOH (3 mL), then 
diisopropylethylamine (0.87 mL. 5 mmol) and finaUy NaBH3CN (0.82 g. 13 mmol) in 
three portions. The mixture was stirred at room temperature for 3 hr.. dien the solvent 
was evaporated in vacuo. The residue was partitioned between EtOAc and satd. KHCO3, 
and the organic phase was washed with brine, filtered (Whatman^ IPS phase separator), 
and concentrated in vacuo. The residue was purified by flash chromatography on silica 
gel (eluant EtOAc:peL ether 60:40 v/v) to give the tide compound (410 mg. 41%). 

1h NMR 5 U8 (3aU=7H2); 175 (iaddJ=14,7Hz): 189 (laddJsM.THz); 4.19 
(2itqJ=7H2) 

86c Ethyl (2R^SKl-((2R)-We/t-butyloxycarbonyl-23Hiihydroindole-2.carbonyl)-5- 
beiizyl-pyrrolidiiie-2i«arboxylate. 

This was prepared torn 86b on a 1.76 mmol scale following the method described for 
48b. The produa was isolated in 86% yield after fbsh chromatography on silica gel 
(eluant EtOAc:peL ether 25:75 v/v). 

86d (2R3S)-l-((2R)«l-len-Butyloxycarbonyl.23*dihydroindole-2-€arto^ 
beiizyl-pyiToIidine-2-carboxylic acid. 

This was prepared from 86c on a 1.51 mmol scale following the method described for 
It The product was used without purification, assuming a yield of 100%. 

86e Methyl (3R)-2*{(2R^S)-H(2R).l.ten-butyloxycarbonyl-23-dihydroin 
carbonyl)o-benzyl-pyrroii€fine*2-carbonyl^l^,4-tetrahydro 

This was prepared from Ic and 86d on a 0.50 mmol scale following die mediod 
described for Id, The product was isolated in 97% yield after flash chromatography on 
silica gel (eluant EtOAc:peL edier 40:60 v/v). 
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86f (3R)-2-{(2R^S)- 1-((2R)- lWm.Butyloxycarbonyl-23-dihydroindole'2-carbonyl)- 
3-benzyi-pyrrolidine-2-carbonyi J.4-tetrahydroisoqiunoline-3-acetic add. 

This was prepared from 86e on a 0.49 mmoi scale following ihe meihod described tor 
If. The product was isolated in 49% yield (150 mgj after flash chromatography on silica 
gel (eluant EtOAcrpeL edierAcOH 60:40:2 v/v/v). 
HPLC System A 1^=15.2' >99% 
Mass spec (FAB) m/es624 [M+Hl*^ 



EXAMPLES? 



I 

H 



CH3 



87a 





o-^o o 0^0 



HaCn CH3 

CH3 



CH3 




0^0 O O^OH 



87c 



H3CTCH3 
CH3 



87d 




If 



0-^0 " 

H3CTC% 

ca3 



o 

'CH3 




0-^0 o ( 

H3CTCH3 
CH3 



OH 



87e 



87f 
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87a Ethyl (2R)-3.4-djbydro>5-(2-naphthyI)*2H'pyiTQle-2-carboxyiate. 

To a stiired solution ot ethyl N-BOC-D-pyrogiutamate (2.06 g, 8 mmol) in THF (10 
mL), cooled to -780C under No, was added dropwise a solution of 2-naphthyimagnesiura 
chloride in THF (5 mL. 2N, 10 mmol). The mixture was allowed to warm to room 
temperature over I hr.. and was then poured into 5% aq. KHSO4. The mixture was 
extracted widi EtOAc. and the organic phase was washed with satd. KHCO3 brine, 
filtered (Whatmanii IPS phase separator), and concentrated m vacuo. The residue was 
taken up in CH2a2 (20 mL) and TFA (20 mL) and sdrred at (PC for 1 hr. then 
concentrated in vacuo, finally widi CCI4 azeotrope. The residue was tairen up in satd. 
KHC03 and extracted twice with EtOAc. The combined organic phases were washed 
with brine, filtered (WhannanR IPS phase separator), and concentrated in vacuo. The 
residue was purified by flash chromatography on silica gel (eiuant EtOAc:peL ether 20:80 
then 40:60 v/v) to give the title compound (605 mg, 28%). 
iH NMR 5 1.43 (3H,U=7H2); 4.4 1 (2H.qJ=7Hz); 5.04 (IHjn) 

87b Ethyl (2R^S)-5-(2-naphthyl).pyrrolldine.2.carboxylate. 

This was prepared from 87a on a 2.27 mmol scale following the method described for 
30a. The product was isolated in 56% yield after flash chromatography on silica gel 
(eiuant EtOAc:peL ether 30:70 v/v). 

NMR 8 1.43 (3at J=7Hz): 4.08 ( lILm»; 4.35 (2aq J=7Hz); 4.48 (IHjn) 

87c Ethyl (2It5S)-l-((2R).l-tert.butyloxycarbonyl-2J-dlhydroiiuiole-2.^bonyl)-5- 
(2-naphthyl)-pyrrolldlne>2-carboxylate. 

This was prepared from 87b on a 1.26 mmol scale following the method described for 
48b. The product was isolated in 99% yield after flash chromatography on silica gel 
(eiuant ElOAcipet ether 30:70 v/v). 

87d (2R,5S)-l-((2R)-l-le/t.Butyloxycarbonyl-23^y(lroimlole*2.carbonyl).5-(2. 
napfathyl)-pyrrolidine*2<4arboxyUc add. 

This was prepared from 87c on a 1.25 mmol scale following die method described for 
If. The product was used without purification, assuming a yield of 100%. 
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87e Methyl (3R)-2-{(2R.5S)-l-((2R)-l-/m-butTloxycarbonyl-23-dihydroindole-2- 

carbonyi)-5-(2-naphthyI)-pyiTolidine-2>carbonyi}<l^«4-tetrahydroisoquinoline-3- 

carboxvlate. 

This was piepared from 26a and 86d on a 0.31 mmol scale following the method 
described for Id. The product was isolated in 95% yield after flash chromatography on 
silica gel (eluant EtOAcrpeL ether 4():60 v/v). 

87f (3R)-2-{(2R4S)-l-((2R)-l<^it.Butyioxycarbonyl-23-dibydroindole-2-carbonyl)- 
5<<2-iiaphtiiyl)-pyiTofidine-2HarbonyI}-lJL3«4-tetrahydroisoqiu^ 

This was prepared from S7e on a 0.30 mmol scale following the method described for 
If. The product was isolated in 48% yield (93 mg) after flash chromatography on silica 
gel (ehiant EtOAcrpeL ethenAcOH 60:40:2 v/v/v). 
HPLC System A t^=l6S >98% 
Mass ^ec (FAB) m/e=646 
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EXAMPLE 88 




88a Ethyl (2S^)-l^(2R)-l-ien-butyloxycarbonyi-2J-^jliydroindole-2-carboiiyl)-5- 
phenyKpyiTolidine-2H:arboxyiate. 

This was prepared from ethyl (2SJR)-5-phenyl-pyrroU(iine-2-carboxylaie (the 
enantiomer of 30a) following the method described for 48b. The product was isolated in 
97% yield after flash chromatography on silica gel (eluani EtOAc:hexane 35:65 v/v). 
Rf (EtOAc±exane 40:60 v/v) 0.27 

■ 

88b (2S4R)-H(2R)-l*/m-ButyloxycarbonyI-2^dihydroindol^^ 
phenyl-pyrrolidine-2*carboxylic acid. 

This was prepared from 88a following the method described for If, The product was 
isolated in 69% yield and was used without further purification. 
Rf (EtOAc:hexane:AcOH 80:20:2 v/v/v) 0.38 
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88c Methyl (3R>2-{(2S3R)-I.((2R)*l-/m-butyioxycarbonyl-2.3-djliydroindole-2- 

carbonyl)-5-phenyi-pyiTolidine*2-ca]iionyl}-l^,4-tetrahydroisoqiunol^ 

carboxvlate; 

This was prepared from 2(ia and 88b on a 0.20 tnmol scale following the method 
described for Id. The product was isolated in 100% yield after flash chromatography on 
silica gel (eluant EtOAcihexane 30:50 v/v). 
Rf (EtOAcihexane 50:50v/v) 0.24 



88d (3R)-2-{(2S<5R)-l-((2R)-l./eit-Butylo;0^carbonYi-2J*dmydroi^^ 
5-phenyi-pyrroUdine-2H:arbonyi}*l«23«4-teti^ydroisoqim 

This was prepared from 88c on a 0.20 mmoi scale following the mediod described for 
If. The product was isolated in 55% yield (66 mg) after flash chromatography on silica 
gel (ehiant EtOAc:hexane:AcOH 55:45:2 v/v/v); 
HPLC System A t^^l9.i' >9&% 
Mass spec (FAB) m/e^95 [M]+ 



EXAMPLE 89 



SBb 




H3C I CH3 

CH 




sga 



89b 



89a Methyl (3R)*2-{(2S^R)-l-((2RM-teft-butyIoxycaitonyl-23-di^ 

carbonyl)>5-phenyI-pyn'olidine»2*carbonyI}-lJ3.4-tetrahydroi^ 

acetate. 

This was prepared from Ic and 88b on a 0.20 mmoi scale following the method 
described for Id. The product was isolated in 87% yield after flash chromatography on 
silica gel (eluant EtOAcrhexane 50:50 v/v). 
Rf (EtOAc-hexane 50:50v/v) 0.26 
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89b (3R)-2-{(2S.5R)-l-((2R).l-/err-Butyioxycarboiiyl-23-dihydroin(loie-2-carbonyl)- 
5-phenyl>pyiTolidine»2-carbonyi}*lJJ.4-tetnihydroisoqirinoline-3-aceticad^ 

This was prepared from 89a on a 0.17 mmol scale following the method described for 
if. The product was isolated in 53% yield (55 rag; after flash chromatography on silica 
gel (eluant £tOAc:hexane:AcOH 55:45:2 v/v/v). 
HPLC System A 1^=20.3' >95% 
Mass spec (FAB) m/e=610 (M+H1+ 

EXAMPLE 90 




90a Methyl N*plienediyI.N-((2R).l.|e/r.butyloxycarbonyl-2.3-dihydroiiidole-2- 
carbonyl)*gIyciiiate. 

This was prepared from 32a and 48a on a 0.70 mmol scale following the method 
described for Id. The product was isolated in 88% yield after flash chromatogrt^jhy on 
silica gel (eluant EtOAc:peL ether 25 :75 v/v). 

90b N.Phenethyl-N-((2R)-l-terf-butyloxycarbonyl-2,3-diliydroindoIe-2-carbonyl)- 
glydne. 

This was prepared from 90a on a 0.50 mmol scale following the method described for 
If. The product was used without purification, assuming a yield of 100%. 
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90c Methyl (3R)-2-{N*phenethyi-N-((2R)*l-tefr-butyioxycarbonyl-23^ 
2-carbonyi)-glycyi}*1^3«4-tetrahydroisoqiiinoUne«3-€arboxyla^ 

This was prepared from 90b and 26a on a 0.50 nunoi scale following ihe method 
desciibed for Id. The product was isolated in 54% yield after flash chromatography on 
silica gel {eluant EtOAc:peL eUienAcOH 35:65:2 v/v/v). 

90d (3R)-2«{N-Phenelhyl-N-((2R)-l-l&/t-butyioxycarbonyl*23-d^ 
carbonyI)-gly<7l}-l,23«4-tetrahydroisoqiimoIiiie-3^^ add. 

This was prepared from 90c on a 0.27 mmol scale following the method described for 
If. The product was isolated in 72% yield (114 mg) after flash chromatography on silica 
gel (eluant EtOAczpet. edienAcOH 55:45:2 v/v/v). 
HPLC System A 1^=19.9' >99% 
Mass spec (FAB) in/e=584 [M+H]''' 

EXAMPLE 91 




— » 




44a + 48a— ► I n I o-^o o o'^oh 

0*^0 " o^o 



CH3 H3CTCH3 
H3CTCH3 ' 3 CH3 91b 

CH3 91a 



1 





9^0 ^CH3 91d 

91a Metbyl N-3-pbenyipropyl-N-<(2R)-l<^n-butyioxycarbonyl-23Kiihyc^ 
carbonyO-glydiiate. 

This was prepared &om 44a and 48a on a 3.52 mmol scale following the method 
desciibed for Id. The product was isolated in 55% yield after flash chromatography on 
silica gel (eluant EtOAc:hexane 40:60 v/v). 
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Rf (EtOAcrhexane 4():60 v/v) 0.3 1 

91b >I-3-PhenylpropyI-N-((2R).l^e/T.butyJoxycarbonyl.2^dihydroindole.2. 
carbonyi)>glycine. 

This was prepared from 91a on a 0.98 ramol scale following the method described for 
If. The product was used widiout purification, assuming a yield of 100%. 

91c Methyl (3R)-2-{N.3.phenyIpropy|.N^(2R).l.te/t-butyloxycarbonyI.2^. 
dihydroindoIe-2.cartonyl).glycyl}-lA3Atetrahydroisoquiiioline-3Harbox^ 

This was prepared from 26a and 91b on a 0.98 mmol scale foUowing the mediod 
described for Id. The product was isolated in 25% yield after flash chromaiogiaphy on 
^ca gel (eluant EtOAc:bexane 40:60 v/v). 
Rf (EtOAc:hexane 40:60 v/v) 0.17 

91d (3R)-2-{N-3.Pheiiylpropy|.N^(2R)-l-ieiT.btttyloxycarbonyl-2,3Hiftydroindo 
carbonyl).gly<7l}.l^,4-tetrahydrolsoquiiioliiie-3Hari}oxy^ add. 

This was prepared from 91c on a 0.25 mmol scale foUowing the method described for 
If. The product was isolated in 43% yield (65 mg) after flash chromatography on silica 
gel (eluant EtOAc±exane: AcOH 70:30: 1 v/v/v). 
HPLC Sy^m A t,is20.1' >98% 
Mass spec (FAB) m/e=?598 [M+H1+ 
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EXAMPLE 92 



92a 




o-^o o o*^ 
92b 



CH3 



0-^0 O O'^N^V^ 



&C rcH3 

CH3 




0-^0 O O'^OH 

H3CTCH3 
CH3 

92c 




92d 

92a Methvl N*beiizvi-j 

This was prepared from ben^iamine on a 4.58 mmol scale following the method 
described for 32a. The product was isolated in 95% yield and used without further 
purification. 

92b Methyl N*beiizyl-N-((2R)-l^ft-buQrIoxycarbonyi-23-dihy^^ 
carbonyD-giydnate. 

This was prepared firom 92a and 48a on a 4.37 mmol scale following the method 
described for Id. The product was isolated in 65% yield after flash chromatography on 
silica gel (eluani EtOAcrhexane 40:60 v/v). 
Rf (EtOAc:hexane 40:60 v/v) 0.38 
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92c . N-Benzyi-N-((2R)-l-rm-butyloxycarbonyl-23-dihydroindole-2<arbonyl)> 
glycine. 

This was prepared from 92b on a 1.43 mraol scale following the method described for 
If. The product was used without purification, assuming a yield of 100%. 

92d Methyl (3R)-2-{N-ben2yl-N-((2R)-l-te/t-butvloxvcarbonvl-23.dihvdroindole-2- 
carbonyl)-glycyl}-l^«4>tetrahydroisoquinoline-3-acetate. 

This was prepared from Ic and »2c on a 1.43 mmol scale following the method 
described for Id. The product was isolated in 75% yield after flash chromatography on 
silica gel (eluant £tOAc:hexane 40:60 v/v). 
Rf (EtOAc:hexane 40:60 v/v) 0.18 



Me (3R)*2-{N-Benzyl*N-((2R)-l-/eit«bDtyloxycarbonyl- 
carbonyl)<glycyl}-l^»4-tetrahydroisoquinoiine<3-aceticacid. 

This was prepared from 92d on a 1.07 nunol scale following the method described for 
If. The produa was isolated in 59% yield (374 mg) after flash chromatography on silica 
gel (eluant EtOAc±exane:AcOH 65:35:1 v/v/v). 
HPLC System A tR=l9.4' >95% 
Mass spec (FAB) m/e=584 [M+H1+ 

EXAMPLE 93 

TCH3 Jv.xJs^ H3CTCH3 ^A^X-k^ 



90b 



H3C rcHj 

CH3 



93a 93b 



93a Methyl (3R)-2-{N-phenethyl.N-((2R).l^/r.butyloxycarbonyl-23-dihydrolndole- 
2*carbonyl)-glycyI}-1^4>tetrahydrolsoquuiollne-3-acetate. 

This was prepared from Ic and 90b on a 0.41 mmol scale following the method 
described for Id. The product was isolated in 83% yield after flash chromatography on 
silica gel (eluant EtOAc:hexane 35:65 v/v). 
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93b (3R)-2.{N-PhenethYl-N-((2R)-l-/m-buttrioxYcarbonYi-2*3-^^ 
carbonyi)-glycyi}-l*2^«4-teti^ydroisoqiimoiine-3-aceti^ 

This was prepared firom 93a on a 0.34 ramoi scale following the method described for 
If. The product was isolated in 547o yield (110 mg) after flash chromatography on silica 
gel (eluant EtOAc±exane:AcOH 40:60:2 v/v/v). 
HPLC System B 1^=15.0* >95% 
Mass spec (FAB) m/e=598 [M-fHl+ 



EXAMPLE 94 




94a 94b 



94a Methyl (3R)-2.{N.3.PheinrlpropyI.N.((2RVl-te/f-bufyIoxym^ 
dihydroindole-2«carbDnyl)-giyqrl}.l^«4-tetrahydroisoqu 

This was prepared from Ic and 91b on a 0.98 nunol scale following die mediod 
described for Id. The product was isolated in 68% yield after flash chromatography on 
silica gel (eluani EtOAc:hexane 45:55 v/v). 
Rf (EtOAc:hexane 45:55 v/v) 0.15 



94b (3R)-2-{N-3*Phenyipropyl-N-((2R)-l*te#t-butyIoxycarbonyi-23-dihycli^^ 
carbonyl)-glyi7l}-l«23«4-tetrahydroisoquinoiine*3-aceticadd. 

This was prepared from 94a on a 0.67 ramol scale following the raediod described for 
If. The product was isolated in 55% yield (228 mg) after flash chromatography on silica 
gel (eluant EtOAcdiexane:AcOH 60:40:1 v/v/v). 
HPLC System A Ir=2L0' >98% 
Mass spec (FAB) m/e=61 1 [M1+ 
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CO 

io8 V 



HjcfcHj 

95b 



o. 



CH3 



H3CTCH3 OH 

95c 



H3CTCH3 

CH3 




H3CTCH3 

CH3 




95d 



95e 



95a Methyl 3-pheiiethyiaiiiino-propanoate. 

This was prepared from phenyiacetaldehyde and P-alanineOMe on a 2.25 mmol scale 
following the method desciibed for 42a. The pnxiuct was isolated in 40% yield after 
flash chromatography on silica gel (eluani CHCl3:MeOH:AcOH 35:2: 1 v/v/v). 

9Sb Methyl 3-{N-pheflethyl-N-((2R)-l./e/t.butyloxycarbonyl-23-dihydroiiidole-2- 
carbonyl)-aniuio}-pn)panoate. 

This was prepared from 40a and 9Sa on a 0.92 mmol scale following die mediod 

described for Id. The product was isolated in 63% yield after flash chromatography on 

silica gel (eloant EtOAc:hexane 25:75 v/v). 
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95c 3-{N-PhenetbyI-N-((2R)-l-/en-buQrloxycarbonyi-2J.dihydroindole-2-carbonyl)- 
amino^-propaiioic add. 

This was prepared from 95b on a 0.59 ramol scale following the meUiod described for 
If. The product was isolated in 54% yield after flash chromatography on silica gel 
(eluantEtOAcrhexanetAcOH 50:50:1 v/v/v). 
HPLC System A 1^=15.9' >98% 
Mass spec (FAB) m/e=439 [M+H]+ 

95d Methyl (3R)-2-{3-{N-phenethyI-N-((2R)-l-A;it-butyloxycarbonyI-23- 

diIiydroindoIe-2«carbonyl>aiiiinohpropanoyI}<l^,4-tetrahydrQisoquinolte 
acetate. 

This was prepared £rom 26a and 95c on a 0.15 mmoi scale following die mediod 
described for Id. The product was isolated in 100% yield after flash chromatography on 
silica gel (eluant EtOAc±exane 60:40 v/v). 



Rf (EtOAc±exane 70:30 v/v) 038 

95e (3R)-2-{3-{N-PlienethyI-N-((2R)-l-/eft.butyloxycarbonyi-23^ydroindole-2- 
carboiiyl)-ainino}-propanoyI}-L2.3Atetrahydroisoqiiinollne*3-aceticadd. 
This was prepared firom 95d on a 0.15 mmol scale following die mediod described for 



If. The product was isolated in 56% yield (50 mg) after flash chromatogr^hy on silica 
gel (eluant EtOAcrAcOH 100:2 v/v). 
HPLC System A 1^=19.3' >95% 
.Mass spec (FAB) m/e=598 [M+H1+ 



EXAMPLE 96 



93a 




CO 



gea 



geb 
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96a .Methyl(3R)-2-{N-phenethyl-N-((2R)-l-beiuyioxycarbonyl-2JHlihydroindol^^ 
carbonyl)>giycyi }• l^^tetraliydroisoqiunoiine-3>acetate. 

This was prepared from 93a and benzyl chloroiorraaie on a 0.46 mmoi scale following 
the method described for 81a. The product was isolated in 100% yield and used without 
further puiificaiion. 
Rf (EtOAc:peL ether 40:60 v/v) 0.17 

96b (3R)-2^N-Phenetfayl.N-((2R)-l*benzyIoxycarbonyl-2;3-diihydroindoIe-2- 
carbonyI)-glycyi}-l^,4-tetrahydroisoquinQUne-3-acetic add. 

This was prepared from 96a on a 0.46 mmoi scale following the method described for 
If. The product was isolated in 67% yield ( 194 mg) after flash chromatogr^hy on silica 
gel (eluant EtOAcipeL ether:AcOH 55:45:1 v/v/v>. 
HPLC System B tR=14.8' >98% 
Mass spec (FAB) m/e=441 [M+H-CmtJ 



+ 



EXAMPLE 97 



93a 



97a 97b 

97a Methyl (3R)-2-{N-plienediyl-N.((2R).l-neopeiityloxycarbonyl-2^ 
dmydroindole-2<arbonyi>gly(^l}.1^44-tetrahydroisoqiunoline>3-aoetate. 

This was prepared from 93a on a 0.46 mmoi scale following the method described for 
81a. The product was isolated in 100% yield and used without further purification. 
Rf (EtOAcrpeL ether 40:60 v/v) 0.21 

97b (3R)-2-{N-Phenethyl-N-((2R)-l-neopentyIoxycarbonyi>2,3-dihydroindole-2- 
carbonyl)-glycyl}-l^AtetrahydrojsoquinoUne-3-acetic add. 

This was prepared from 97a on a 0.46 mmoi scale following the method described for 
If. The product was isolated in 35% yield ( 101 mg) after flash chromatography on silica 
gel (eluant EtOAc:pet. ethenAcOH 50:50: 1 v/v/v). 
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HPLC System B 1^=16.2' >90% 
Mass spec (FAB) iii/e=612 [M+H]-^ 



EXAMPLE 98 




93a 



98a 



98b 



98a Methyl (3R)-2.{N-phenethyl-N<<(2R)-l-cydohexyioxycarboiiyl-23- 
dmydniiiidoie-2<arbonyi)<giy(7i}-l^,4-tetrahydraisoquiiioli^ 

This was piepaied 93a on a 0.46 nunoi scale following tbe method desciibed for 
82a. The product was isolated in 100% yield and used without further purification. 

98b (3R)-2-{N-Pheiiethyl-N-((2R).l^dohexyloxycarbonyiO,3^ydroindole'2- 
carboiiyl)-giy(7l}>143^tetrahydroteoquinoline*3>ac^cadd. 

This was prepared 98a on a 0.46 mmol scale following the method described for 
If. The product was isolated in 25% yield (74 mg) after flash chromatography on silica 
gel (eluant EtOAcrpet. ethenAcOH 50:50:1 v/v/v). 
EiPLC System B ^=17.6' >90% 
Mass spec (FAB) m/e=624 [M+H1+ 
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EXAMPLE 99 





99a 




99b " °"ai3 



-^n O 



H3CTCH3 
CH3 



O' 0 

CH3 



99c 



H3CTCH3 
CH3 



99e 



Oct 0D'° 



HsC'TCHs 
CH3 



ir 1 " 



99d 




99i 



99a S-OUorophenyiacetaldehyde. 

This was prepared from 3-chlorophenethyI alcohol on a 9.58 mmol scale using the 
standard Swem oxidadon condidons (A.J. Mancuso et al, J.Org.Chem., 43, 2480, 1978). 
The product was used without punficadon assuming a yield of 100%. 

99b Methyl N-3-chlorophenethyl-glydiiate. 

This was prepared from 99a on a 9.58 mmol scale following die mediod described for 
42a. The product was isolated in 5.5% yield after flash chromatography on silica gel 
(eluant EtOAc:hexane 80:20 v/v). 
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99c Methyl N-3>chlorophenethyi-N<(2R)-l-/e/t-butyloxycarbonyi-2J-dihy<iromcioIe- 
2<arbonyl)-gIycuiat& 

This was prepared from 99b and 48a on a 0.50 mmol scale foUowina the method 
described for Id. The product was isolated in 47% yield after Hash chromatography on 
silica gel (eiuant EtOAc:hexane 35:65 v/v). 
Rf (EtOAc±exane 40:60 v/v) 0.29 

99d N-3-CUorophenethyl-N-((2R)-l4ieit-butyloxyGarbony 
carbonyI)«glyGine. 

This was prepared from 99c on a 0.24 mmol scale following the method described for 
If. The product was used without purification, assuming a yield of 100%. 

99e Methyl (3R>2-{N-3-chloropheneayI-N-((2R)-l-te/t-butyloxycarbonyl-2^- 
dihydbroindole-2-Garbonyl)-gly<7l}-i;Z3,4«tetrahydrote^ 

This was prepared from Ic and 99d on a 0.12 mmol scale following the method 
described for Id. The product was isolated in 23% yield after flash chromatography on 
silica gel (eiuant EtOAc±exane 45:55 v/v). 
Rf (EtOAcUiexane 50:50 v/v) 0.25 

99f (3R)-2^N-3-ChIorophenethyl-N<<(2R)*l-te/t-bu^loxycarbonyi-2;3- 
dihydroindole-2-Garbonyl)-gIy<7lM^94-tetrahydroisoquinGUne*3^^ 

This was prepared from 99e on a 0.028 mmol scale following the method described for 
If. The product was isolated in 71% yield (12 mg) after flash chromatography on silica 
gel (eiuant EtOAc*Jiexane:AcOH 6535:2 v/v/v). 
HPLC System A 1^=^22.0' >80% 
Mass spec (FAB) m/e=632 [M4-H1'>' 
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EXAMPLE 100 

o 



100a 



H3CXCH3 CH3 HaC'rCHj 

100b 100c 



H3C+CH3 XJU ^^tf3 



0*^0 

lOOd 



100e 



100a Methyl N-(2-oxo-2-phenyletbyl)-glyciiiate. 

This was prepared from 2'-aininoacetophenone hydrochloride on a 11.6 mmol scale 
foUowing the method described for 32a. The product was isolated in 83% yield after 
flash chromatography on silica gel (eluani EtOAcrpetether 90:10). 
iH NMR 5 3.56 (2H.s); 3.70 (3H^): 4.20 (2H^); 7.4-7.6 (SHjn); 7.9-8.0 (2am) 

100b Methyl N^2.oxo.2.phenylethyI)-N.((2R).l.teit.butyloxycarbonyl-23- 
dlhydroiiidole-2-carbonyi)*giyciiiate. 

This was prepared from 100a and 48a on a 0.97 mmol scale foUowing the method 
described for Id. The product was isolated in 62% yield after flash chromatography on 
silica gel (eluant EtOAcpet edier 35:65 v/v). 
Rf (EtOAc:peL edier 35:65 v/v) 0.31 
NMR 5 1 J6 (9H^); 3.74.(3H^) 
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lOUc N-(2*Oxo-2-phenyiethyI)-N-((2R)-l-te/r.butyioxyca]±onyl-^^ 
carbonyi>giydne. 

This was piepaied from 100b on a 0.61 mmoi scale following the method desciibed for 
If. The product was isolated in 84% yield and used without further purification. 

lOOd Methyl (3R).2.{N.(2H)xo-2.phenylethyl>N.((2R).l.te/t.butyloxyc^ 
dihydroindoIe-2<arbonyl)-glyQ'I}«1^3^4-tetrahydroisoqw 

This was prepared from Ic and lOOc on a 0.52 mmoi scale following the method 
described for Id. The product was isolated in 49% yield after flash chromatography on 
silica gel (eluant EtOAc:peL ethenAcOH 40:60:1 v/v/v). 
1h NMR 5 1.56 (9IUs); 3.55 (3H^) 

lOOe (3R)-2.{N.(2.0xo-2-phenylethyl).N.((2R).l.teit.buty^^^ 
dihydioindole-2-carbonyl)-glyqrI}-i;23,4-tetxataydrois^ add. 

This was prepared from lOOd on a 0.26 mmoi scale following the method desciibed for 
If. The produa was isolated in 71% yield (113 mg) after flash chromatography on silica 
gel (eluant EtOAcrpeL ethenAcOH 70:30:1 v/v/v). 
HPLC System B t,pl3.4* >98% 
Mass spec (FAB) m/e=612 [M-hH]'^ 
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EXAMPLE 101 



H 




101b 




101a 



Co 




0-^0 ° O'^OH 
HsCTO^ 

CHa 

101c 




0-^0 



lOld 




Hac-f CH3 

CH3 J 



O'^OH 



lOle 



lUla Methyl N-(2-(3-Indalyl)etliyl>«lydiiate. 

This was prepared from nypuunine hydrochloride on a 5.0 ramol scale following the 
method described for 32a. The product was used without purification, assuming a yield 
of 100%. 



101b Methyl N^2-(3.IndoIyl)ethyl).N.((2R).l.te/t.butyloxycarbonyI-2^ 
dihydroindole*2-carbonyI)-giydiiate. 

Hus was prepared from 101a and 48a on a 1.0 mmol scale following die mediod 
described for Id. The product was isolated in 44% yield after flash chromatography on 
silica gel (eluant EtOAcrpeu edienAcOH 50:50:2 v/v/v). 
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lOlc N-(2^3-Ihdolyl)ethyl).N.((2R). l-/m-butyIoxycarbonyl-2J-dihyciroindole.2. 
carbonyl)-gIycuie. 

This was prepared from 101b on a 0.44 ramoi scale Mowing ihe method described for 
If. TTie product was isolated in 407^ yield aner tlash chromatography on silica gel 
(eluant EtOAcrpeL ethenAcOH 50:50:2 v/v/v ). 
HPLC System A 1^*10.5' >99% 
Ma&s spec (FAB) m/e=464 [M+H1+ 

lOld Methyl (3R)-2.{N^2.(34ndolyl)ethyl).N^(2R)-l^rt.butyloxycarbony|.2J. 
dftydroiiidole-2KarbonyI>gIycyl}.lA3.4-tetrahydn>jsoqaincd^^ 

This was prepared from Ic and IGld on a 0.08 ramol scale following die mediod 
described for Id. ITie product was isolated in 100S& yield after flash chromatography on 
silica gel (ehiant £tOAc±exane 55:45 v/v). 
Rf (EtOAc-hexane 55:45 v/v) 0.30 

lOle (3R)-2-{N.(2<3-IiuioIyl)ethyl).N^(2R).lWfe/^bulyloxycarboiiyl-2^ 
dAydroindoIe-2<arbonyl)-giycylfi:2J^tetiahydroisoquuiolin^ 

This was prepared from lOld on a 0.08 mmol scale foUowing die mediod described for 
If. The product was isolated in 56% yield (28 mg) after flash chromatography on silica 
gel (eluant EtOAc±exane:AcOH 70:30:2 v/v/v). 
HPLC System A Ir=!18.2' >95% 
Mass spec (FAB) m/es659 [M-i4«fa]''- 



EXAMPI£102 



84b + 90b 




^CH3 

102a 



102b 
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102a Methy] (3R).2-{N-pheneihyI.N.((2R).l.te/T.butyloxycarbony|.2J. 

dihydroiiidoie-2.carbonyl).glycyl}.lJJ,4.tetrahydro-ben2(flisoqiunoii^^^ 
carboxylate. 

This was prepared ttom 90b and 84b on a 0.46 mmol scale following the method 
described for Id. The product was isolated in 69% yield after flash chromatography on 
silica gel (eluant EtOAc:peL edier 40:60 v/v ). 



102b (3R)-2.{N.Phenethyl.N^(2R).lw»rt.butyloxycarbony|.2J^hvdroindoIe.2. 
carbonyl>glycyl}.lA3^tetrahydro.beiizWisoqirinoUne-3Harboxylica^^ 

niis was prepared from 102a on a 0.32 mmol scale foUowing die mediod described for 
If. The product was isolated in 68% yield ( 138 mg> after flash chromatography on silica 
gel (eluant EtOAc:peL edier;AcOH 60:40:2 v/v/v). 
HPLC System A 1^=22.1' >98% 
Mass spec CFAB) m/e=634 [M+H1+ 



EXAMPLE 103 



85c + 90b 



-^O O o^N 



o 

H3CTCH, 
CH3 




0-^0 O n-i^ 




103a 



103b 



103a Methyl (3R)-2-{N.phenethy|.N.((2R).l./e/t.butyloxycarboiiyI-23. 
dlhydroindole-2-carbonyl).gIycyl}.lA3.4-tetrahydro-ben2(/]isoquinoUne-3.acetat^ 

This was prepared from 90b and 85c on a 0.48 mmol scale following the mediod 
described for Id. The product was isolated in 85% yield after flash chromatography on 
silica gel (eluant BOAcrpet eUier 40:60 v/v). 

103b (3R)-2-{N-Phenethy|.N.((2R)-l-te/t.butyloxycarbony|.23^ihydroindole.2. 
carbonyl).glycyl}.l^^tetrahydro.beiizC^isoquinoUne-3-acetic add. 

This was prepared from 103a on a 0.41 mmol scale foUowing die mediod described for 
If. The product was isolated in 74% yield (196 mg) after flash chromatography on silica 
gel (eluant EtOAc:pet. edierAcOH 55:45:2 v/v/v). 
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HPLC System A 1^=22.4' >98% 
Mass spec (FAB) in/es648 [M+Hl-^ 

EXAMPLE 104 



48a 



CH3 CH3 CH3 



104a 



104b 



H3C 



0^0 0^0^ • I 
104c 

„ UCH» O 3 



o 



1048 '•04* 



104a Methyl (2R)-l«le/^butyloxycarbonyl-23KlihyciroiiidoIe-2-^ 

To a sdned soluiion of 48a (LOS g. 4 mmol) and 4-dimetiiylaiiiinopyridine (50 mg, 0.4 
mmoi) in 01002 (20 mL) and MeOH (10 mL) was added WSCaHCl (1.54 g. 8 mmol). 
The mixmre was sdned at room temperamre for 3 his. and then concenirated in vacuo. 
The residue was partitioned between EtOAc and H2O, and the organic phase was washed 
wiih 10% KHSO4, satd. KHCO3 and brine, filtered (Whaiman^^ IPS phase separator), and 
concentrated in vacuo to give the title compound (0.89 g, 80%) as an oil which was used 
wiihout further purification. 
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104b Methyl N.((2R).I./m.butyloxycarbonyl.2J^ydroindole.2.methvl).^^^ 

This was prepared from 104a and GlyOMe on a 3.2 mmol scale following the method 
descnbed for 31a. The product was isolated in 33% yield after flash chromatoaraphv on 
silica gel (eluant EtOAc:hexane 20:80 then 40:60 v/v). 
Rf (EtOAc:hexane 25:75 v/v) 0.08 

104c Methyl N.pivaIoy|.N^(2R).l.tert.butyloxycarbonyi.2;3.daydroindole.^ 
inethyl)-glydnate. 

To an ice-cold stirred solution of 104b (70 mg. 0.22 mmol) and diisopropylethylamine 
(0.15 mU 0.9 mmol) in CH2CI2 (10 mL) was added pivaloyl chloride (80 mL. 0 66 
mmol). The mixture was surred at OOC for 2 hrs. and dien concentrated in voeuo. TTie 
residue was partitioned between EtOAc and H2O. and the organic phase was washed with 
10% KHSO4. satd. KHCO3 and brine, filtered (Whatman*^ IPS phase separator), and 
concentrated in vacua. The residue was purified by flash chromatography on silica gel 
(eluant EtOAcAexane 40:60 v/v) to give die tide compound (67 mg. 75%). 
Rf (EtOAc:hexane 50:50 v/v) 0.34 



•23-dihydroindoie 



104d N.Pivaloy|.N.((2R).l.teit.butyioxycarbon: 
glycine. 

TTiis was prepared firom 104c on a 0.17 mmol scale following die mediod described for 
If. The product was used widiout purification, assuming a yield of 100%. 

104e Methyl (3R)-2.{N.pivaIoyI.N.((2R).l./ert.butyIoxycarboiivl.2J3.dmy^ 
2.methyl).glycyl}.lA3v4.tetrahydroisoqutooline.3.acetate. 

niis was prepared from 104d and Ic on a 0.17 mmol scale following the mediod 
descnbed for Id. The product was isolated in 65% yield after flash chromatography on 
silica gel feluant EiOAc:hexane 40:60 v/v). 
Rf (EtOAc:hexane 50:50 v/v) 0.25 

104f <3R)-2-{N.Pivaloyi.N.((2R).l^it.butyloxycarbonyl.2.3^ydniindole-2. 
methyl).glycyl)-lA3AtetrahydrolsoquinoMiie-3.aceticadd. 

This was prepared from 104e on a 0.11 mmol scale foUowing the mediod described for 
If. The product was isolated in 50% yield (31 mg) after flash chromatography on silica 
gel (eluant EtOAc:hexane:AcOH 60:40:1 v/v/v). 
HPLC System A tR=l8.0' >98% 
Mass spec (FAB) m/e^64 (M+H1+ 
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EXAMPLE 105 




105a 3-(BeiizyliHgrcari)onylaiiiino)>iiaplitiialene-2<arboxylic add. 

To a stilted suspension of 3-aminonaphthalene-2-carboxylic acid (4.22 g, 22.5 mmol) in 
H2O (37.5 mL) was added 5N NaOH (4.95 mL. 24.8 mmol). The lesuiting solution was 
cooled in ice then treated alternately with benzyl chlorofonnate (4 mL. 28.3 mmol) and 
2N NaOH (14 mL. 28 mmol) in five equal portions. Acetonitrile (50 mL) was added and 
the mixmie was stirred at room temperature overnight then concentrated in vacuo. The 
residue was partitioned between ElOAc and 0.3M KHSO4, and die organic phase was 
washed widi 03M KHSO4. H2O and brine, filtered {Whatman^ IPS phase separator), and 
concentrated 01 vacuo. The residue was purified by recrj^tallisation from acetonitrile to 
give die title compound (3.09 g. 42%). 

105b Methyl (3R>'2-{3-(benzylo]grcarbonyIamino)*naphUiaIeiie-2Karbonyi}-lA3*4- 
tetrahydroisoqujnoUne-3-acetate. 

This was prepared from 105a and Ic on a 0.78 mmol scale following die mediod 
described for Id. The product was isohited in 76% yield after flash chromatography on 
silica gel (eluant £tOAc:peL edier 35:65 v/v). 
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105c Methyl (3R)-2.{3.((2R).I.te/t.butyloxycarl)onyl.2J.dihydroindole.2. 
caitonylainino).naphthaiene.2.carbonyl}.lJJ.4.tetrahydroisoqiiuK^ 

This was prepared from lOSb and Ic on a 0,59 mmol scaie following the method 
described for Id. The starting material 105b was deprotecied prior to^ coupling by 
catalytic hydrogenolysis over 5% Pd-on-C in 1% v/v AcOH/MeOH as soivent for 90^. 
The piodua was isolated in 66% yield after flash chromatography on siUca gel (eluani 
EtOAc:peL eUier 40:60 v/v). 



105d (3R)-2.{3.((2R)-l./m.Butyloxycarbony|.2J^ydroind<ile.2<arbonylai^ 
naphthalene-2-carbonyl}.l^A4-tetraliydroisoquiiioUne-3.aceticadd. 

This was prepared from 105c on a 0.39 mmol scale foUowing the method described for 
If. The produCT was isolated in 52% yield (123 mg) after flash chromatogiaphy on silica 
geUeluant EtOAcrpet eUienAcOH 50:50:2 v/v/v). 
HPLC System B 1^=14.2' >95% 

Mass spec (FAB) ta/es606 [M-i4I]^ 



EXAMPLE 106 
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106a Methyl (3RV2-{3-(beiizyloxycarbonylainino)>napiitlialene-2-carbonyl}>1^3.4* 
tetrah]rdrojsoqiiinoline-3-carboxylate. 

This was prepared from lOSa and 26a on a 1.22 mmoi scale following the method 
described for Id. The product was isolated in 64% yield after flash chromatography on 
alica gel (eiuant EtOAcrpeu ether 30:70 v/v). 

106b Methyl (3R)-2-{3K(2R)-l-l)»^bntyloxycarbonyl.23^ydraindoIe-2- 

carfaonyiaiiiiiio)-iaphthaiene-2<arbonyi}-l,23i4-tetrahydroisoqiiiTO 
caiboxylate. 

This was prepared from 106a and 48a on a 0.78 mmol scale following the method 
described for 105c The product was isolated in 41% yield after flash chiomatogr^hy on 
silica gel (eluanc EtOAc:peL edier 30:70 v/v). 



106c (3R)-2-{3<(2R)-l<4M-BDQ1oxycarbonyI-2.3i^iliydraindole-2<arboiiylaiira 
naiitatlialeiie-2Harbonyl}-l A3»4-tetraiiydroisoqniiioIiii^^ 

This was prepared Ixom 106b on a 038 mmol scale following the m^od described for 
If. The produa was isolated in 70% yield (159 mg) after flash chromatography on silica 
gel (ehiantEtOAczpet. etbenAcOH 70:30:1 v/v/v). 
HPLC System B tKsl4.1' >95% 
Mass spec (FAB) m/e=592 [M+H1+ 
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EXAMPLE 107 



o 

6^ ^OH 




^ rP 




O-^O O O^N^Nj^ O-^O O O'^N-^Y^ 

TCH3 /k^A^ Hjcf CHj .^"kxki:!^ 

CH3 J ' CH3 I 



IWa Methyl (3RV2.{(2R).l.ben2yloxycarbonyl^phenyl.2^Hiiliydropyrrole.2. 
carbonyI}-l^^tetrahydniisoquinoUne-3.acetate. 

This was prepaied faun Ic on a 1.3 mmoi scale foUowing the method described for Id 
using (2R)-l-benzyloxycarbonyi^phenyl-2^.dihydropyrrole-2-carboxyUc add (J. 
Krapcho et al, JMedChenu, 31. 1148. 1988) instead of N-BOC-O-benzyl-dueonine. 
The product was isolated in 48% yield after flash chromatography on siUca gel (ehiant 
EtOAc:hexane 55:45 v/v) 

107b Methyl (3R).2.{(2R).l.((2R).l.terr.butyloxycarbonyI.23^ydniiiidole-2. 

carbonyl)^pheiiy|.2,SHlihydropyrrole-2^bonyl^lA3,4.tetrahydroisoq^^ 
3«acetate. 

This was prepaied from 107a and 48a on a 0.63 mmoi scale foUowing the mefliod 
described for Id. The starting material 107a was deprotected prior to coupling by 
treatment with 45% HBr in AcOH for 90 min. The product was isolated in 27% yield 
after flash chromatogn^hy on silica gel (eluant EtOAc:hexane 30:70 v/v). 
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I07c (3RV2-{(2R)> H(2R)- l-/eft-6u^rloxycarbonyi-2^-dihydn)i n(iote-2-carbonyl)-4- 
phenyl>2^-dihydropyrrole>2«carbonyl }- 1^.4-tetrahydroisoqiijnoiuie>3-acetic add. 

This was prepared from 107b on a 0.17 mmol scale following the method described for 
If. The product was isolated in 40% yield (41 mg) after flash chromatogn^ihy on silica 
gel (eluant EtOAc±exane:AcOH 40:60:2 v/v/v). 
HPLC System B tt^^l4A' >95% 
Mass spec (FAB) m/es308 [M+H]''' 



EXAMPLE 108 




108a 



CH3 




H3C-T n 



108b 



CH3 



0^0 ° 
Hac'rcHa 

CH3 o. 

108c 



CH3 



CH3 OH 

108d 



108a Methyl (2R^S)-l-/e/t-batyioxycarbonyI-5*phenyi-pyiToIidine*2-carboxylat& 

This was prepared from 67b on a 1.0 mmol scale following the method described for' 
104a. The product was used without purification, assuming a yield of 100%. 

108b Methyl (3R)»2-{(2R^S)-l^/t«batyloxycarbonyl*5-phenyUpyrroUdin^^ 
methyl}-l,23f4-tetrahydroisoqulnoline-3-carboxylate. 

This was prepared from 108a and 26a on a LO mmol scale following the method 
described for 31a. The intermediate aldehyde was isolated in 58% yield after flash 
chromatography on silica gel (eluant EiOAcipeL ether 20:80 v/v). The product was 
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isolated in 50% yield (based on a 0.58 mmol scale tor the second pan of the preparaiion) 
after flash chromatography on silica gel Celuant EtOAc:peL ether 20:80 v/v). 

108c Methyl (3R)-2.{(2IWS).I.((2R).l./m.butyloxycarbonyl-2J.dihyiiroindoIe.2. 

carboiiyi)-5-phenyl-pyiTolidSiie-2-methyl}-lJ3.4-tetrahydroisoqiimoUne-3. 
carboxyiate. 

This was prepared from 108b and 48a on a 0.29 mmol scale following the method 
described for Id. The starting material 107a was deprotected prior to coupling by 
treatment with 4A^ HQ in dioxan for 90 min. The product was isolated in 93% yield after 
flash chromatography on silica gel (eluant EtOAc:peL ether 35:65 v/v). 

108d (3R)•2.{(2R^S).^((2R).lw»rt.Butyloxyca^bonyl-23-dihydroilldole-2- 

carbonyl>5-phenyl-pyrrolidiiie-2.methyl}-lA3,4.tetrahydroisoqiimoline.^ 
carboxyllc add. 

This was prepared from 108c on a 0.27 mmol scale following the method described for 
If. The product was isolated in 71% yield r 1 1 1 mg) after flash chromatography on silica 
gel (eluant CHCl3:MeOH:AcOH 100:3:2 v/v/v>. 
HPLC System A tR=18.2' >99% 
iMass spec (FAB) m/e=582 [M+H1+ 
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EXAMPLE 109 



50a 



0^0 



H3C 



109a 





109b 



109c 



109a (2R)-l<«it-Butylo]grcarboii[yl-23'dihydroiiidoIe>2<wetic add. 

This was prepared from 50a on a 0^ mmol scale following the method descnbed for 
If. The product was used widiout fimher purification, fl-tsnmin g a yield of 100%. 



109b Metiiyl (3R)-2-{(2S)-2-((2R).l^eit-ba^loxycarbonyl-23-ditaydraindole-2- 
acetylainino)-4-phenyIbutanoyl}>i;2^.4-tetrahydroisoqninoline-3-acetate. 

This was prepared fmm 13a and 109a on a 0.25 mmol scale following die mediod 
described for 32d. The product was isolated in 90% yield after flash chromatography on 
silica gel (eluant EtOAcihexaneiAcOH 25:75:2 v/v/v). 

109c (3R>^{(2S).2-((2R).l./m.ButyioxYcarfaonyl-23^ 
4-phenylbutanoyl}«l^,4-tetrahydroisoquinoIme-3-aceticad^ 

This was prepared from 109b on a 0.22 mmol scale following the method described for 
If. The product was isolated in 80% yield ( 109 mg) after flash chromatography on silica 
gel (ehiantEtOAc±exane:AcOH 40:60:2 v/v/v). 
HPLC System B i^M5.T >98% 
Mass spec (FAB) m/e=6l2 [M+H1+ 
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EXAMPLE 110 



H OH 



H3C o L H N 



CH3 T 



110a 




o 



CH3 HsC-f-CHs 

CH3 



UOa l-{ce«t-ButyloxycarbonyI-Ieucyl}-23'dihydroindole. 

To an ice-cold sdixed solution of BOC-Leu (4.62 g. 20 mmol) and peniafluorophenol 
(4.42 g, 24 mmol) in CHaCla (100 mL) was added WSCD.Ha (7.65 g. 40 mmol). Hie 
mixture was stined at QOQ for 1 hr.. dien indoline (4.0 mL. 36 mmol) and 4- 
dimediylaminopyridine were added and the mixture wa& sdtred at room tempeianire for 4 
days then concentrated in vacuo. The residue was partitioned between aOAc and 03M 
KHSO4, and the organic phase was washed wiUi 0.3M KHSO4, H2O and brine, filtered 
(Whatman* IPS phase separator), and concentrated in vacuo. The residue was purified 
by flash chromatography on silica gel (eluani EtOActpet ether 10:90 v/v) to give die title 
product (3.41 g,SI%). 



110b Mtet-Butyloxycarbonyi-tryptO|iluuiyl-Ieucyl}.23Hllhydcolndoie. 

This was prepared from 110a on a 1.08 mmol scale following the mediod described for 
32d using BCX:-Trp instead of indoieacetic acid. The product was isolated in 79% yield 
(445 mg) after flash chromatography on siUca gel (eluant £tOAc:peL edjer 30;70 dien 
50:50 v/v). 

HPLC System A tR=17.5' >95% 

AAA Peptide contents99% 

Mass spec (FAB) m/ess519 [M+H1+ 
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EXAMPLE 111 




llIal-{(2S)-2«(l^/t-Butyloxycarbonylainino)-hexanoyl}-2J»^ 

This was prepared from BOC-ammohexanoic acid on a 8«4 mmol scale following the 
method desciibed for llQa. The produa was isolated in 100% yield after flash 
chromatography on silica gel (eluant EtOAcihexane 40:60 v/vX 

lllb H(2S)-2-(lim-Biityloxycaii}oi^l>ti7ptoplianylaiiiiiio>^ 
dihydroindole. 

This was piepaied from 111a on a 0.88 mmol scale following the method descnbed for 
32d using BCXI-Tip instead of indoleacetic acid. The piodua was isolated in 66% yield 
(300 mg) after flash chromatography on silica gel (eluant EtOAc:hexane:AcOH 40:60:2 
v/v/v). 

HPLC System A 1^=14.8' >99% 

AAA Peptide content=93% 

Mass spec (FAB) ni/es519 [M-t-HI'*' 

EXAMPLE 112 



Ilia 




112 
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1121-{(2S)-2-(3-Iiidole-3-propanoyiaiiuno)-hexanoyi}.2JHiihydroindole. 
This was prepared from 111a on a 0.63 ramol scale following the method described for 
32d using 3-indole-3-pn>panoic acid instead of indoleaceiic acid. The product was 
isolated in 96% yield (244 mg) after Hash chromatography on siUca gel (eluant 
EtOAc:hexane: AcOH 30:70:2 then 40:60:2 v/v/v ). 
HPLC System A tR=l 1.6' >95% 
AAA Peptide content=88% 
Mass soec (FAB) m/es404 rM-t-Hl+ 



EXAMPLE 113 



H 




"3^ CH3O 



113a 




113b 



113a l-{feit-Butyloxycarbonyl-phenyIaIanyl}.2J-dihydn)jndole. 

TTiis was prepared from BOC-Phe on a 0.75 mmoi scale foUowing die mediod described 
for 110a. The product was isolated in 60% yield after flash chromatography on silica gel 
(ehiant EtOAc:pet. edier 20:80 v/v). 



113bH/ert-Butyloxycarbony|.tryptophany|.phenylalanyl}-23-dihydroindole. 

This was prepared from 113a on a 0.45 mmol scale foUowing die mediod described for 
32d using BOC-Trp instead of indoleacetic acid. The product was isolated in 61% yield 
( 152 mg) after flash chromatography on silica gel (eluant EiOAc:peL ether 50:50 v/v). 
HPLC System A tR=18.9' >95% 
AAA Peptide content=90% 
Mass spec (FAB) m/es553 (M+H]+ 
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EXAMPLE 114 



H 



"3*- CH3O 




H3C cj M 

ai,o 




114a 




114b 



114al-{(2S)-2-(ceit-Biityloxycarboiiyianuno)^phenyibutanoyl}.23-^^ 

This was piepaied from BOC-homophenylalanihe on a 225 mmol scale foUowing the 
method desoibed for 110a. The product was isolated in 64% yield afler flash 
chromato^r^hy on silica gel Ceiuant£tOAc:peL eth^ 18:82 v/v). 



114b M(2S)-2-(/&it-Butyloxycarbonyl-tiyptop]myiaiiuno)-4-phenyibntanoyl^ 
dihydtoindole. 

This was prepared ftom 114a on a 0.48 mmol scale following the method descrti)ed for 
32d using BOC-Trp instead of indoleacetic acid. The product was isolated in 73% yield 
(197 mg) after flash chromatography on silica gel (elnant EtOAcrpeL ether 50:50 v/v). 
HPLC System A t^^Cr >98% 
AAA Peptide conten^iOO% 
Mass spec (FAB) m/e=567 [M+H1+ 




115a 115b 
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115al-{tert.Butyloxycarbony|.(p.O-benzyl).D-aspartyl}.2^.dihydroindol^ 

This was prepared from BOC-D-Asp(OBzl)OH on a 4.0 ramol scale foUowing the 
method described for 110a. The product was isolated in 72% yield atter flash 
chromatognq)hy on silica gel (eluant EiOAc:peL ether 20:80 v/v). 

115b Wte/t-Butyloxycarbony|.tryptoplianyHp.O-beiizyl)-I>.aspartyl}-23. 
dihydroindole. 

This was prepared from llSa on a 1.18 mmol scale following the method described for 
32d using BOC-Trp instead of indoleacetic add. The product was isolated in 45% yield 
(325 mg) after flash chromatography on silica gel (eluant EtOAc;peL ether 40:60 v/v). 
HPLC System A Ir=17.2' >99% 
AAA Peptide content8:91 % 
Mass spec (FAB) m/es61 1 \M+H\+ 



EXAMPLE 116 




116b 
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I16a l*{i^iT-BuMoxycarbonyi-(^0-beiizyl)-aspaityl}-2<3-djh^ 

This was prepared from BOC-AspiOBzDOH on a 4.0 mmoi scale following the method 
described for 110a. The product was isolated in 57% yield after flash chromatography on 
silica gel (eluant EiOAcipcL ether 20:80 v/v). 

m 

116b Hle/t-ButyioxycarbGnyi«ti7ptophanyI-(P-0-be]izyl)-as^ 
dihydroindole. 

This was prepared from 116a on a 1.18 mmoi scale following the method described for 
32d using BOC-Trp instead of indoleacetic acid. The product was isolated in 55% yield 
after flash chromatography on silica gel (eluant EtOAcrpeL ether 40:60 v/v). 

116c l-{l»/t-BuQioxycarbonyl-ti7ptophanyi-aspartyl}-23-dm 

This was prepared from 116b on a 0.32 mmoi scale following the method described for 
If. The product was isolated in 73% yield ( 122 mg) without purification. 
HPLC System A 1^=8.5' >99% 
AAA Pepdde contents9 1% 
Mass spec (FAB) m/es521 

EXAMPLE 117 



CH30 




H 



CH3O 





CH 



117a 



117b 



117al-{le/t-ButyIoxycarbonyl-(Y*0-beiizyi)-glutamyl}-2,3-dihydroindol^ 

This was prepared from B0C-Glu(0B2l)0H on a 4.0 mmoi scale following the method 
described for 110a. The product was isohited in 45% yield after flash chromatography on 
silica gel (eluant EtOAcrpeL ether 20:80 v/v). 
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llTb l*{'«'»-Butyloxycarbonyl-tryptoplianyl.(Y.O-beii2yl).glutaniyi}.2> 
dihydroindole. 

This was prepared from 117a on a 1.18 mmol scale foUowing ihe method described for 
32d using BOC-Trp instead of indoieaceiic acid. The product was isolated in 59% yield 
(437 m§> after flash chromatography on siUca gel (eluant EtOAcrpet ether 40:60 v/v). 
HPLC System A t,i=I7.9' >99% 
AAA Peptide content3:94% 
Mass spec CFAB) m/e=625 [M+H]+ 

EXAMPLE 118 



117b 




118 

118H<e/«-Butyioxycarboiiy|.ti7ptopiiimyI^ataniyi}.23-dihydn)in^ 

This was prepared from 117b on a 0.35 mmol scale following the mediod described for 
If. The produa was isolated in 70% yield (132 mg) after flash chromatography on silica 
gel (eluant EtOAc then EtOAc:AcOH 100:1 v/v). 
HPLC System A 1^=9. 1' >98% 
AAA Peptide contents87% 
Mass spec (FAB) m/es535 (M+H1+ 
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EXAMPLE 119 




ll!te2-{Ceif-BiityIiixycarboiqrl.D-^henyialanyI}-lX3Atetrahydroisoqum 

Hiis was prepared from BOC-C-Phe and tetrahydroisoqumoline on a 0.75 mmoi scale 
following the method described for 110a The product was isolated in 77% yield after 
flash chromatography on silica gel (eluant £tOAc:peL ether 25:75 v/v). 

119b 2-{le/t-Butyloxycarbonyi-tryptophaiiyI-D-phenylalaiiyi}-lA3»4- 
tetrahydroisoquinoiine. 

This was prepared from 119a on a 0.58 mmol scale following the method described for 
32d using BOC-Trp instead of indoieacedc acid. The product was isolated in 72% yield 
(237 mg) after flash chromatography on silica gel (eluant EtOAc.-peL etiier 50:50 v/v). 
HPLC System A t^slS^' >98% 
AAA Peptide contenu=84% 
Mass (FAB) in/esS67 [M+Hl'*' 

EXAMPLE 120 




120a 120b 
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120a 2-{(2R)-2-((e/t-ButyloxycarbonylanijnoM-phenylbutanoyi}-l^A4- 

'ine. 

ims was prepared from BCX:-D-homophenyialanine and tetrahydroisoquinoline on a 
0.72 mmol scale following the method described for 110a. The product was isolated in 
85% yield and used without further purification. 



120b 2-{(2R)-2-(<ei«-Butyloxycarbonyl-tiyptoplianyiaiiiiiioM-plienylbatanoyl}- 
12,3,4-tetrahydroisoqiiinoliiie. 

This was prepared from 120a on a 0.67 mmol scale following the method described for 

32d using BOC-Trp instead of indoleacetic acid. The product was isolated in 69% yield 

(270 mg) after flash chromatography on silica gel (eluani EtOAc:hexane:AcOH 50:50:2 
v/v/v). 

HPLC System A tKsl6.3' >99% 
AAA Peptide contemp97% 

EXAMPLE 121 



50b 



"3*- CH3O 



I2ia 




.CH3 



121b 




121c 



121d 
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121a Methyl (2R)-H/^/t-butyioxycarbonyl-leucyl}-23HUhyd^^ , 

This was prepared from BOC-Leu and 50b on a 0.6 nimol scale following the method 
described for Id. The product was isolated in 38% yield after flash chromatography on 
silica gel (eluani EtOAcrhexane 14:86 v/v). 

121b Methyl (2R)-l*{/en-butyloxycarbonyi-tryptophanyi-Ieucyi}-23Hlihydroindole- 
2-acetate. 

This was prepared from 121a on a 0.67 mmol scale following the method described for 
32d using BOC*Trp mstead of indoleacedc acid. The product was isolated in 94% yield 
after flash chromatography on silica gel (eluant £tOAc:hexane:AcOH 35:65:2 v/v/v). 

121c (2R)-l-{l^/t-Batyloxycarbonyi-tryptophanyl-leoi7l}-23Hiihydro 

This was prepared from 121b on a 0. 16 nunol scale following the method described for 
If. The product was isolated in 85% yield and used without funher purification. 

121d Etiiyl (2R)-l-{l»/^batyio^rcarbonyl-tryptophanyI4eucyl^2^dihydr^^ 
acetate. 

This was prepared from 121c on a 0.12 mmol scale following the mediod described for 
104a using EtOH instead of MeOH. The product was isolated in 82% yield (60 mg) after 
flash chromatography on silica gel (eluant EtOAc:hexane 35:65 vAr). 
HPLC System B 1^=17.3' >98% 
AAA Peptide conient3s86% 
Mass spec (FAB) m/e=605 [M+H]+ 
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EXAMPLE 122 




122a Ethyl (2RS)-2jHlihydroinfioIe.2Harboxylate hydrochloride. 

This was prepared from (RS)-indoline-2-carboxyIic acid on a 5.0 mmoi scale following 
the method described for 26a using EtOH instead of MeOH. The produa was isolated in 
96% yield and used widiout further purification. 

* 

122b Etbyl (2RS)-l-{(2S)-2.(le/t-bntyloxycarbonylainino)-hexanoyl}-2^. 
dihydroindGle-2-carboxyiate. . 

This was prepared from 122a and BOC-aminohexanoic acid on a 6.0 mmol scale 
following the method described for Id. The product was isolated in 62% yield after flash 
chromatography on silica gel (eluant EtOAchexane 25:75 v/v). 

122c Ethyl (2S)>l-{(2S>>2^<efr>butyloxycarbonyl-tryptophanylaii]ino)*hexanoyl}»2^- 
dihydroindole'2'Carboxyiate. 

This was prepared from 122b on a 1.88 mmol scale following the method described for 
32d using BOC-Trp instead of indoleacetic acid. The product was isolated in 20% yield 
(220 mg) after flash chromatography on silica gel (eluant EtOAc:hexane:AcOH 28:72:2 
v/v/v). The (2RHndoiine epimer was separated at this stage (43% yield). 
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HPLC System B 1^=16.6' >98%- 

AAA Peptide conteiiD=90% 

Mass spec (FAB) in/e=59 1 IM+H]+ 

EXAMPLE 123 




acetate. 

This was prepared from BOC-Phe and 50b on a 0*52 mmol scale following the method 
described for IdL The product was isolated in 45% yield after flash chromatography on 
silica gel (eluant EtOAcrpeL ether 15:85 v/v). 

123b Methyl (2R)-HindoIe-2-carbonyI-phenylalanyl}*2^Klihydroindole-2-acetate. 

The compoimd 123a was deprotected on a 0.23 mmol scale following the mediod 
described for Ic to give methyl (2R)-l-phenyIalanyl-2J-dihydroindole-2-acetate 
hydrochloride which was then treated widi indole-2-carbonyl chloride in the following 
manner. 

To a stined suspension of indole*2*carboxyiic acid dicyclohexylamine salt (103 mg, 
0.30 mmol) in CH2CI2 (15 mL) was added pyridine (32.3 nL, OA mmol) and then 8002 
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(180 nL of 2A/ solution in CH2CI2, 0.36 ramoi). The mixture was siirred at room 
lemperaiure for 1 min., then the methyl (2R)-l-phenyIalanyi-2o-dihydroindoie-2-aceiate 
hydrochloride and 4-dimethyIaminopyridine ((25 rag. 0.21 ramol) were added. The 
mixture was siirred at room temperature tor 2 hr. and then concentrated in vacuo. The 
residue was partitioned between EtOAc and H2O. and the organic phase was washed with 
10% KHSO4, satd. KHCO3 and brine, filtered (Whatman^^ IPS phase separator), and 
concentrated in vacuo. The residue was purified by flash chromatography on silica gel 
(eluant £tOAc:pet. edier 20:80 v/v) to give the title compound (32 mg, 28%). 

123c (2R)-l^Indole-2-carbonyi-plienyialanyl}-2,3-dihydrojiidole-2-acedc add. 

This was prepared from 123b on a 0.066 mmoi scale following the mediod described for 
If. The product was isolated in 90% yield (28 mg) widiout purification. 
HPLC System B t,ts9.9' >90% 
Mass spec (FAB) m/es468 [M-fH]*^ 

EXAMPLE 124 




124b 124c 
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124a Methyl (2R)-l-{(2S)-2-(l^n-butyloxycarbonylaimno)-4*phe^ 
(iihydrouidole-2-acetat& 

This was prepared from fiOC*homophenyialanine and lacemic 50b on a 5.0 mmol scale 
following the method desoibed for id. The product was isolated in 14% yield after flash 
chromatography on silica gel (eluant £tOAc:peL ether 18:82 v/v) together with the (2R)- 
indoline epimer (isolated in 22^* yield). 

124b Methyl (2R)-l-{(2S)-2-(indoIe«2-carbonyIamino)-4-phenylbutanoyl}-23- 
dihydroindoIe-2-acetate. 

This was prepared from 124a on a 0.34 mmol scale following the method described for 
123b. The semi-purified product was isolated in 100% yield after flash chromatography 
on silica gel (eluant EtOAcipeL ethenAcOH 35:65:2 v/v/v). 

124c (2RH-{(2S)-2-(IndoIe*2-carbonylamino)-4-phenylbutanoyl}-23^ 
2-acetic add* 

This was prepared from 124b on a 0.34 mmol scale following the method described for 
If. The product was isolated in 63% yield (196 mg) after flash chromatography on silica 
gel (eluant EtOAcipeL ethenAcOH 45:55:2 v/v/v). 
HPLC System A t^=14.8' >95% 
Mass spec (FAB) iQ/e=482 ^+S\+ 
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EXAMPLE 125 




125e 125f 

12Sa (2R)-l-teft-Butyloxycarboiiyl-2J*dihydroliid(de-2-acetic add. 

This was prepared from SOa on a 3.4 ramol scale foUowing the method described for If. 
The product was used without purification, assuming a yield of 100%. 



12Sb Methyl 3.{(2R).l.terr.butyloxycarbony|.13^hydroindole.2.yl}.propaiioate. 

This was prepared from 12Sa on a 3.4 mmol scale foUowing the method described for 
lb. The product was isolated in 44% yield after flash chromatography on sUica gel 
(eluant EtOAc:hexane 12:88 v/v). 

125c Methyl 3.{(2R)-2J^ydroindole-2-yl}.propanoate hydrochloride; 

This was prepared from 125b on a 1.0 mmol scale foUowing the mediod described for 
Ic The product was used without purificauon. assuming a yield of 100%. 
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125d Methyl 3-{(2R)-l-{(2S)-2-am-butyloxycarbonyIaiiiinoM-pheny 
dihydFomdole-2*yl}-propanoate. 

This was prepared from 12Sc and BOC-homophenyialanine on a LO mmoi scale 
following the meUiod described for Id. The product was isolated in 64% yield after flash 
chromaiography on silica gel (eluant EtOAc:hexane 20:80 v/v). 

12Se Methyl 3-{(2RH-{(2S)*2-(indole-2<arbonyiaiirino)^phenyl^^ 
dihydroindole-2-yI}*propanoate. 

This was prepared from 125d on a 0.43 mmoi scale following the mediod described for 
123b. The product was isohued in 41% yield after flash cbromatography on silica gel 
(eluant EtOAc:hexane 30:70 v/v). 

125f 3-{(2R)-l-{(2S)-2-(Indole*2^!arbonyiaminoM-phenylbutanoyl^^ 
dlhydro]iidole-2»yi}-propaiioic add. 

This was prepared from 12Se on a 0.18 mmoi scale following the method described for 
If. The product was isolated in 56% yield (43 mg) after flash chromatography on silica 
gel (eluant EtOAcdiexanerAcOH 40:60:2 v/v/v). 
HPLC System B t^^^l L2' >80% 
Mass spec (FAB) m/e=518 [M+H]+ 

EXAMPLE 126 




126b 



126a Methyl (2R)- H(2S)*2-(5-fluoroindole-2^3urbonyiainino)-4-pheii^^ 
2,3-dihydroindoIe-2«acetate. 

This was prepared from 124a and 5*fluoroindole-2-carboxylic acid on a 0.20 mmoi 
scale following die mediod described for I23b. The product was isohited in 54% yield 
after flash chromatography oii silica gel (eluant EtOAc:peL ether 35:63 v/v). 
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126b (2R)-l-{(2S)-2.(5-FIuoroiiidole-2-carbonylainino)-4.phenylbutanoyl}.2.3- 
dihydroindole-2>aoetic add. 

This was prepared from 126a on a 0.11 ramoi scale foUowing the method described for 
If. The produci was isolated in 73% yield (39 rag; after flash chromatography on siUca 
gel (eluant EtOAc:peL edien AcOH 45:55:2 v/v/v ). 
HPLC System A 1^=14.2' >95% 
Mass spec (FAB) m/e=500 |M+H1+ 



EXAMPLE 127 



124a 




127a 




127b 



127a Methyl (2R)-l.{(2S)-2.(5-chloroindoIe-2-carbonylaniino)-4-phenylbutanoyl>- 
23'dihydToiiidoie>2-acetic add. 

This was prepared from 124a and 5-chloroindole-2-carboxyUc acid on a 0.20 mmol 
scale foUowing die mediod described for i23b. The product was isolated in 52% yield 
after flash chromatography on siUca gel (eluant EtOAc:peL edier 35:65 v/v). 

127b (2R)-l-{(2S).2.(5-ChIoroindoIe-2<arbonylaiiiino)-4-phenylbutanoyl )-23- 
dOiydroindole-2-acetic add. 

This was prepared from 127a on a 0.10 mmol scale following die mediod described for 
If. The product was isolated in 78% yield (42 mg> after flash chromatography on silica 
gel (eluant EtOAc:peL edienAcOH 45:55:2 v/v/v ). 
HPLC System A ^516.0' >95% 
Mass soec (FAB) m/e=5 1 1 rM-i-m+ 
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128a Methyl (3R)*2-{(2S)-2.(iiidole-2i«ariK>nyiaiiiiiio)^piienylbutaiio 
tetrahydroisoquuioline*3-acetate. 

This was prepared from 13a on a 0.12 mmol scale following ihe method described for 
123b. The product was isolated in 68% yield after flash chromatogrsq)hy on silica gel 
(ehiam EtOAc-peL ethenAcOH 35:65:2 v/v/v). 

128b (3R)-2-{(2S)-2-(LBdole-2HSurboiqiaiiiiiio)^phenylbutanoyl}-l»^^ 
tetrahydnnsoqiiiiioiine-3-acetic add. 

This was prepared fiom 128a on a 0.09 mmol scale following the mediod deschbed for 
If. The product was isolated in 66% yield (31 mg) after flash chromatography on silica 
gel (eiuant EtOAcpeL ethenAcOH 40:60:2 v/v/v). 
HPLC System A t^sU.S' >99% 
Mass spec (FAB) m/e=496 ^+H1''' 
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EXAMPLE 129 




129d 

129c 



129a (2S)-l-{(2S)-2-(/m.ButyloxycarbonyIaniino)-4-phenylbulanoyl}-2^ 
dOiydroindole-2'acetic add. 

Tliis was prepared from the (2S)-mdoUne epimer of 124a on a 0.68 mmol scale 
foUowing the mediod described for If. Tlie product was used witiioui purificadon. 
assuming a yield of 100%. 
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129b Benzyl N-{(2S)-l-{(2S)-2-(/m-bunrloxycarbonyiaininoM-p^^^ 
(iihydroindoIe-2*acetyl}*glydnate. 

This was prepared from 129a and GlyOBzl on a 0.68 mmoi scale following die mediod 
described for Id. The product was isolated in 53% yield after flash chromaiography on 
silica gel Celuani £lOAc:peL edier 35:65 v/v). 

129c Benzyl N-{(2S). l*{(2S)-2.(indDle.2'<:arbonyIainino)^phenylbutanoyl}*2 
dihydroindole-2-acetyl}-glydnate. 

This was prepared from 129b and on a 036 mmol scale following die mediod described 
for 123b. Ibe product was isolated in 45% yield after flash chromatography on silica gel 
(eluani EtOAcipeL edier 40:60 v/v). 

129d N.{(2S)»H(2S)-2-(Indole-2.carbonyIanuno)^phenyibut^^ 
dihydroindoIe-2-acetyl}-glydne. 

This was prepared from 129c on a 0*16 mmol scale following the mediod described for 
If. The product was isolated in 30% yield (26 mg) after flash chromatography on silica 
gel (eluant EtOActpet edier:AcOH 90:10:2 v/v/v). 
HPLC System A t|^=13.6' >95% 
Mass spec (FAB) m/&s539 [M+H]^ 
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EXAMPLE 130 




I30e 



130d 

130a Methyl 3-{(2IG)-l.<ie/»-butyioxycarbonyl.2^hydroindole-2.carbonylainino}- 
propanoate. 

This was prepared fitom racemic 48a and P-alanineOMe on a 1.8 mmoi scale foUowins 
the method described for Id. The product was isolated in 100% yield after flash 
chromatognq)hy on silica gel (eluant EtOAc:peL ether 50:50 v/v). 
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130b Methyl 3*{(2RS)«2.3«dihYdroindoIe*2-carbonyiainino}-propanoic add 
hydrochloride. 

This was prepared from 130a on a 1.2 mmol scale following the method described for 
Ic, The product was used without purificauon, assuming a yield of 100% • 

130c Methyl 3-{(2RS)-l-{(2S)-2-(l^fr-butyIoxycarbonyiaiiiinoHl-phenyl^ 
2*3-dihydrouidole*2-carbonylainino}-propanoic add. 

This was prepared from 130b and BOC-homophenylaianine on a 1.2 .mmol scale 
following the meUiod described for Id^ The product was isolated in 41% yield after flash 
chromatography on silica gel (eluant EtOAcrpeL ether 45:55 v/v). 

130d Methyl 3-{(2SVl-{(2S)-2-(indoIe-2*carbonylaiiuno)-4-phenylbutanoyI}-2^^ 
dihydroindole-2-Garbonyia]nuio}-propanoic add. 

This was prepared from 130c on a 0.49 mmol scale following die mediod described for 
123b. The product was isolated in 28% yield after flash chromatography on silica gel 
(eluant EtOAczpet. edier 55:45 v/v). 

130e 3-{(2S)-l-{(2S)-2-(IndoIe-2-carbonylaiiyno)^phmylbutanoyO^ 
dlhydroindole-2-€arbony]amino}-propanoic add. 

This was prepared from 130d on a 0.09 mmol scale foUowmg the method described for 
If. The product was isolated in 97% yield (47 mg) after flash chromatography on silica 
gel (eluant EtOAc:peL edier:AcOH 70:30:2 v/v/v). 
HPLC System A tR=l2.ff >95% 
Mass spec (FAB) m/e=539 [M+H1+ 



EXAMPLE 131 



Q 



CHi 



HsCT^CHt 
CH3 ■ 

131a 



69 




OH 




HjC'TCHj 
CH3 

131b 
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131a Methyl N-{(3R).2.{(2IL5S).l.((2R).l./m.butyIoxvcarJionvl-2:3Mlilivdroindole. 

2<arbonyi)-S-phenyl-pyiToiicUne.2-carbonyl}-l^»4-tetrahydroisoquind^ 
carbonylj-prolinate. 

This was prepared from 69 and ProOMe on a 0.30 mmol scale foUowing the mediod 
described for Id. The product was isolated in 18% yield alter flash chromatography on 
silica gel (eluant EtOAc:he.xane 40:60 then 70:30 v/v). 
Rf (EtOAcrhexane 70:30 v/v) 0.22 



131b N^(3RV2.{(2R,5S)-l-((2R).l-teit.ButyIoxycarbony|.23^iihydroiiidcile-2- 

ca^bonyl)-5-phenyl-pymlldil^e.2HOTbonyl^lA3*4.tettahyd^oisoqui^ol^ 
carbonyll-proUne. 

This was prepared from 131a on a 0.06 mmol scale following the method described for 
If. The product was isolated in 49% yield (19 mg) after flash chromatography on silica 
gel (eluant EtOAc:AcOH 100:2 v/v). 
HPLC System A tii=19.7' >98% 
AAA Peptide contents73% 
Mass spec (FAB) m/es693 rM-i-Hi-*- 



EXAMPLE 132 



lb 




132a 



HCLH... 



132b 
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132a Methyl N-{(3R)-2«len«butyloxycarbonyi-1.2J.4*ted:ahydroisoqiuno^^^ 
carbonyll-prolinate. 

This was prepared trom la and ProOMe on a 5.4 mmoi scale following the method 
described for Id. The product was isolated in 68% yield after flash chromatography on 
silica gel (eluaniEiOAcrhexane 70:30 v/v). 

132b Methyl N-{(3RVl^t4-teti^ydi:msoqiunoline-3*carbony 
hydrochloride. 

This was prepared from i32a on a 0.13 mmol scale following the method described for 
Ic The product was used widiout puriiication assuming a yield of 100%. 

132c Methyl N-{(3R)*2-{(2S^)-H(2R)-l./^/t.butyloxycarbonyi.23^ 

2-carbonyJ)-5-phenyI«pyrroUdine-2*carbonyl}-l923«4-tetrahydroisoqum 
carbonyl}-prolinate. 

This was prepared from 132b and 88b on a 0.13 mmol scale following the method 
described for Id. The product was isolated in 100% yield after flash chromatography on 
silica gel (eluant EtOAc:hexane 65:35 v/v). 
Rf (EtOAcchexane 80:20 v/v) 0.38 

132d N.{(3R)-2.{(2S^R)-H(2R).l-fe/t-Butyloxycarbonyl-23^ 

carbonyl)-5*phenyl-pyrrolidine-2-carbonyl}-1^3«4-tetrahydroisoquinolme«3« 
carbonylj-prollne. 

This was prepared from 132c on a 0. 13 mmol scale following the method described for 
If. The product was isolated in 24% yield (21 mg) after flash chromatography on silica 
gel (eiuant EtOAc±exane:AcOH 90: 10:2 v/v/v). 
HPLC System A 1^=19.9' >95% 
AAA Peptide contemns 1% 
Mass spec (FAB) m/e=693 [M+H1+ 
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EXAMPLE 133 

,CH3 .CH3 

o 9 




133a Methyl N-{(3R)-2^/t.buQrloxycarlNmyl-lJL3,44etiahydroisoqiiinoUne-3. 
carbonyl l-D-praiinate. 

This was prepared from la and D-ProOMe on a 0 J6 mmol scale following the method 
described for Id. The product was isolated in 39% yield after flash chromatography on 
silica gei (eluant EtOAc:hexane 65:35 v/v). 
Rf (EtOAc:hexane 70:30 v/v) 0.30 

133b Methyl N-{(3RK1^.4-tetrahydroisoqiunoUne-3HarbonylhD-prolinate 
hydrochloride. 

This was prepared from 133a on a 0.13 mmol scale following the method described for 
Ic. The product was used without purification assuming a yield of 100%. 
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133c Methyl N-{(3R)-2-{(2S.5R).l-((2R)-l-/e/T-butvloxvcarbonvI-23-dihvdroiiHloIe- 

2-carfaonyl)-5-phenyl-pyiToii(iine-2<arbonyl}-l^,4-teti^^^^ 

carbonyi}-D-proiinate. 

This was prepared from 133b and 88b on a 0.13 mmol scale following the method 
described for Id. The product was isolated in 100% yield after flash chromatography on 
silica gel (eluant EtOAc:hexane 65:35 v/v). 
Rf (EtOAc:hexane 80:20 v/v) 0.30 



133d N.{(3R).2-{(2S,5R>.l-((2R).l.tert.Butyloxycarbony|.2J.^ 

carbonyl)-5-phenyI-pyrroUdine-2-carbonyi}4,2J^4-tetrahydroi^ 
carbonyl}-D-proline. 

This was prepared from 133c on a 0.13 mmol scale following the method described for 
If. The product was isolated in 57% yield (51 mg) after flash chromatogn^ihy on silica 
gel (eluant £tOAc:hexane:AcOH 95:5:2 v/v/v). 
HPLC System A tR=20.2' >95% 
AAA Peptide content=91% 
Mass spec (FAB) m/e=:693 [M+H1+ 

EXAMPLE 134 




86d o-^o o o^N'^Np^ 

H3CTCH3 AvAsJ^ 




134a 



134b 
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134a Methyl (3R).2.{(2R^SVl.((2R).l-/m.butyloxycarbonyl.2J.dihydroindole.2. 

carbonyl)-5-beii2yi.pyiTolidine.2.carbonyl^l^,4-tetrabydroisoquinoU 
carboxylate. 

This was prepared from 26a and 86d on a 0.5 mmol scale following the mediod 
described for id. TTie product was isolated in 96% yield after flash chromatography on 
silica gel (eluani EtOAcrpet eUier 40:60 v/v). 

/ 

134b (3R).2.{(2It5S).l.((2R).Wm.Butyioxycarbony|.2J^ydr«)iiHiole.2. 

carbonyl)-5-ben2y|.pyrroJidine.^carbonyl}.l^,4-tetrahydroisoqiriiioline-3- 
carboxyiic add. 

This was prepared from 134a on a 0.48 mmol scale following die mediod described for 
If. The product was isolated in 51% yield (151 mg) after flash chromatography on silica 
gel feluant EtOAc:peL edier:AcOH 70:30:2 v/v/v). 
HPLC System A 1^=14.4' >99% 
Mass spec (FAB) m/essSlQ [M+H-BOq+ 
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OH 




135a 



ci 



o-^o o o^O 

H3CXCH3 c% 

CH3 135c 



a 



H3CT'CH3 
CH3 




0-^0 



135e 



ft" 



H 



135b 



a 



0^0 o 



^1 

O^OH 

H3CT'CH3 

CH3 135d 



a 




135f 



135a 2-ChlorophenyIaGetaldehyde. 

This was prepared from 2-chloropheneihyl alcohol on a 9.58 mmol scale following the 
raeihod described for 99si. The product was used widiout purification atsiiming a yield of 
100%. 



135b Methyl N-2-cliloropheiiethyl>giyciiiate. 

This was prepared firom 135a on a 9.58 mmol scale following die mediod deiscnbed for 
42a. The product was isolated in 8% yield after flash chromatognq)hy on silica gel 
(eluant EtOAc±exane 80:20 v/v). 
Rf (ElOAc:hexane 80:20 v/v) 0.12 

iHNMR 5 2.84-2.88 C4Hjn): 3.40 (2H.S); 3.66 (3Hj»); 7.06-7.29 (4H4n) 
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135c Methyl N-2-chlorophcnethyl.N-((2R)-l./m-butvloxvcarbonvl.l3. 

• • • 

dihydroiiidoIe*2>carbonyI)-glyciiiate. 

This was prepared from 135b and 48a on a 0.68 raraol scale foUowing the method 
described for Id. The product was isolated in 76% yield after tlash chromatography on 
silica gel (eluant EtOAc:hexane 35:65 v/v). 
Rf (EtOAc:hexane 40:60 v/v) 0.26 

135d N-2.Chiorophenethyl-N^(2R).l-teit-butyloxycarbonyl-2,3-dihydroliidole.2- 
carbonyl)-giydne. 

This was prepared from 13Sc on a 0.52 mmol scale following die mediod described for 
It The product was isolated in 78% yield and used widiout ftirdter purification. 

135e Methyl (3R).2.{N-2K!WorophenethyI.N-((2R)-l4feit-butyloxycarbonyl.23- 
dihydnHndole-2<artKmyl).gIycyi}-lJJ^tetrahydroisoqiijnoUne-^^ 

This was prepared from 135d and Ic on a 0.20 raraol scale foUowing the method 
described for Id. The produa was isolated in 58% yield after flash chromatography on 
silica gel (eluant EtOAc:hexane 40:60 v/v). 
Rf (ElOAc:hexane 50:50 v/v) 0.25 

135f (3R)-2-{N-2-Chlorophenethyl-N-((2R).l-<ert-butyloxycarbonyl-23- 
dihydroindole-2Kairtonyl).glycyl}.l^^tetrahydroisoqiiiiioUne-3.a^ 

This was prepared from 135e on a 0.12 mmol scale foUowing die mediod described for 
If. The product was isolated in 50% yield (38 mg) after flash chromatography on sUica 
gel (eluant EtOAc:hexane:AcOH 55:45:2 v/v/v). 
HPLC System A tR=22.3' >90% 
Mass spec (FAB ) m/e=632 (M+H1+ 
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EXAMPLE 136 




HsC'TcHa 
CH3 



o' o 



136b 



HjCT^CHj 



IT ^ ^^ci 



136d 




136a 



o 

H3c4^CH3 



136c 



o 

CH3 




136e 



136a Methyl N-4-chlorophenethyl-giydiiate. 

This was prepared from 2-chloropheneihyIamine on a 6.43 mmol scale following the 
method desciibed for 32a The product was isolated in 94% yield and used without 
purification. 



136b Methyl N-4HdUorophenethyI-N-((2R)-l-ferl-butyioxycarbonyl^ 
dlhydroiiidDle-2-Garbonyi)-giycinate. 

This was prepared from 136a and 48a on a 1.7 mmol scale following the method 
described for Id. The product was isolated in 84% yield after flash chromatography on 
silica gel (eluant EtOAc±exane 45:55 v/v). 
Rf (EtOAc:hexane 50:50 v/v) 0.30 
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i36c N-4-CIUorophenethyi-i\*((2R)*l-<£it-butyloxycarbonyi-2J-dihydroindoIe-2- 
carbonyl)-glycine. 

This was prepared from 136b on a 1.48 ramol scale following the method described for 
If. The product was isolated in 75% yield and used without further purification. 

136d Methyl (3R)-4-{N.2-chlorophenethyI>N-{(2R).l-terr.butyloxycarbonyl-Z3. 
dihydroindoIe-2Hartionyl)-giycyl}.lJ!3.4-tetrafaydFoisoqiunoline<3>acetate. 

This was prepared from 136c and Ic on a 0.56 mmol scale followina the method 
described for Id. The produa was isolated in 70% yield after flash chromatography on 
silica gel (eluani EtOAc^exane 45:55 v/v). 
Rf (EtOAc:hexane 50:50 v/v) 0.26 

136e (3R)-2-{N^ChlorophenethyI.N-((2R).l-tert.butyloxycarbonyl-2^ 
dihydroindole-2-carbonyl)-glycyI}-1^.4>tetrahydrQisoquiiu>]ine-3-att 

This was prepared from 136d on a 0,39 ramol scale following the method descnbed for 
If. The product was isolated in 60% yield (149 mg) after flash chromatography on silica 
gel (eluant EtOAcdiexane:hexane:AcOH 65:35:2 v/v/v). 
HPLC System A tftsl6.3' >95% 
Mass spec (FAB) m/ea:628 [M-fH]-*- 
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137a 2-Metho]grplienyiacetaidehyde. 

This was prepared from 2-methoxYpheneihyl alcohol on a 13.1 mmoi scale following 
the method described for 99a. The product was isolated in 51% yield after flash 
chromatography on silica gel (eluant EtOAcihexane 4:96 then 5:95 v/v). 
Rf (EtOAcrhexane 5:95 v/v) 0.17 

iHNMR53.57 (2adJ=2Hz): 3.75 CSIisJ; 6.8-7 J (4H4n); 9.61 (iaa=2Hz) 

137b Methyl N>2-niethoxyphenethyI-giyciiiate, 

This was prepared from 137a on a 6.8 mmol scale following die mediod described for 
42a. The product was isolated in 28% yield after flash chromatography on silica gel 
(eluant EtOAc±exane 80:20 v/v). 
Rf (EtOAcOiexane 80:20 v/v) 0.16 
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137c Methyl N-2-niethoxyphenethyl-N-((2R).l./e/t>butyloxycarbonyl-23- 
djhydroinfiole*2>carbonyl)*glycinate. 

This was prepared from 137b and 48a on a 1.9 ramol scale following the raeihod 

described for Id. The product was isolated in 98% yield after flash chromaiography on 

silica gel (eluant EtOAc:hexane 4():60 v/v). 

Rf (EtOAcihexane 50:50 v/v) 0.33 

137d N.2.Methoxyphenethy|.N-((2R).l-tert.butyloxycarbony|.2,3^ydroindole.2- 
carbonyO-glydne. 

This was prepared from 137c on a 1.90 mmol scale foUowing the method described for 
If. The product was isolated in 85% yield and used without furdier purification. 

137e Methyl (3R)-2-{N.2.methoxyphenethyI-N-((2R)-l-teit-butyloxycarbonyl-2J- 
dmydroiiidQle-2^bonyi).gly<7i}.l^,4.teti:ahydraisoquinoUiie-3^ 

This was prepared from 137d and Ic on a 0.81 mmol scale following the method 
described for Id. The product was isolated in 92% yield after flash chromatography on 
silica gel (eluant EtOAc:hexane 40:60 v/v). 
Rf (EtOAcdiexane 50:50 v/v) 0^8 



I37f (3R)-2-{N-2-Methoxyphenethyl-N-((2R)-l^rt-butyloxycarbonyl.2^. 
dlhydroindole■2<art)onyl)-giycyl^UJ^teh^ahydroisoquinoUne-^ 

This was prepared from 137e on a 0.75 mmol scale foUowing the method described for 
If. The produa was isolated in 52% yield (247 mg) after flash chromatography on silica 
gel (eluant EtOAc:hexane:AcOH 55:45:2 v/v). 
HPLC System A 1^=21.1* >95% 
Mass spec (FAB) m/e=628 [M-fHl-<- 
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EXAMPLE 138 




138a 138b 



,0.™ r^v-n nr^°-°'^ 



o^o o 0^0 I 

H3CTCH3 ™3 CH3 



O^OH 



CH3 ^33^ 138d 



°-CH3 




138e 



H3CTCH3 ('•X^^As^ 

O^OH 

t38f 



138a 3-MethojQrphenylacetaldehyde. 

This was prepared from 3-inedioxyphenethyl alcohol on a 13.1 mmol scale following 
the method descnbed for 99a. The product was isolated in 19% yield after flash 
chromatogr^hy on silica gel (eluant EtOAc ±exane 10:90 v/v). 
Rf (EtOAc±exane 10:90 v/v) 0.20 

iH NMR 5 3 J8 (2adJ:5l5Hz); 3.73 (3as); 6.6-7.2 (4Han); 9.67 (iaa=2JHz) 



138b Methyl N-3*metfioxyphenethyl-glydnate. 

This was prepared from 138a on a 2.6 mmol scale following the method described for 
42a. The produa was isolated in 42% yield after flash chromatography on silica gel 
(eluant £tOAc±«cane 90:10 v/v). 
Rf (EtOAc±exane 90: 10 v/v) 0. 16 
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138c Methyl N-3-inethoxyphenethyl-N-((2R). l-/&/t-butyioxycarbonyl-2<3- 
dihydroiiidole-2-carbonyi)-gIydnate. 

This was prepared from 138b and 48a on a 1.1 ramoi scale following ihe raediod 
described for Id* The product was isolated in 86% yield after flash chromatography on 
silica gel (eluant EtOAcrhexane 40:60 v/v). 
Rf (EtOAcrhexane 40:60 v/v) 0.30 

138d N-3-Methoxyphenethyl-N-((2R)-l-ferr-butyioxyGarbonyI-23^^ 
carbonyl)*glycine. 

This was prepared from 138c on a 0.93 mmoi scale following the method described for 
If. The product was used widiout further purification assuming a 100% yield. 

138e Methyl (3R)-2*{NO-methoxyphenethyl-N-((2R)-l-teit-butyloxycaFbonyI-23- 
ditaydroindole*2-carbonyl)-glyi7l}-l^«4-tetrahydroisoquinoU 

This was prepared from 138d and Ic on a 0.47 mmol scale following the mediod 
described for Id. The product was isolated in 91% yield after flash chromatography on 
silica gel (eluant EtOAc:hexane 40:60 v/v). 
Rf (EtOAc:hexane 50:50 v/v) 0.23 

138f (3RV2-{N-3*Methoxyphenethyl-N-((2R)-l-te/t-butyloxycarbonyl- 
dihydroindole-2-carbonyI)-giycyi}«l^,4-teti^vdroisoqiunQi^ 

This was prepared from 138e on a 0.43 mmol scale following the method desciibed for 
If. The product was isolated in 11% yield (31 mg) after flash chromatography on silica 
gel (eluant EtOAc:hexane:AcOH 55:45:2 v/v/v). 
HPLC System A tR=19.6' >80% 
Mass spec (FAB) m/es:628 [M+Hl-*- 
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EXAMPLE 139 




139e 1391 

139a 4-MethroqrplienylacetaIdehyde. 

This was piepaied from 4-inethoxyphenethyl alcohol on a 13.1 mmol scale following 
the method de^nbed for 99a. The product was isolated in 17% yield after flash 
chromatography on silica gel (eluant EtOAcUiexane 10:90 v/v). 
Rf (EtOAc:hexane 10:90 v/v ) 0.20 

iH NMR 5 3.75 (2H.dJ=2.3Hz); 3.75 (3Hj5); 7.03 (2H,dJa9Hz); 7.25 (2H.dJ=9Hz): 
9.84(lH.tJ=23Hz) 

139b Methyl N«4>inethoxyphenethyl-glyciiiate. 

This was prepared from 139a on a 23 mmol scale following the method described for 
42a. The product was isolated in 38% yield after flash chromatography on silica gel 
- (eluant EtOAc:hexane 90: 10 v/v ). 
Rf (EtOAcrhexane 90:10 v/v) 0.17 
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139c Methyl N-4-methoxyphenethyl.N.((2R).l.teit.butyloxycarbonyl-2J. 
dihydroindole-2-carbonyl>gIyciiiate. 

This was prepared from 139b and 48a on a 0.87 ramoi scale foUowing the mediod 
described for id. The product was isolated in 82% yield after flash chromatography on 
silica gel (eluant EtOAc:hexane 40:60 v/v). 
Rf (EtOAc±exane 50:50 v/v) 0.30 



139d N^Methoxyphenethyl-N-((2R).Wm-butyloxycarboiiyJ.2,3-dihydroindole-2. 
carbonyO-glydiie. 

This was prepared from 139c on a 0.72 mmol scale foUowing the method described for 
If. The product was isohited in 80% yield and used widiout further purification. 

139e Methyl (3R).2-{N^methoxypheiiethyI.NK(2R)-l-te/t.butytoxycarbonyl-2^ 
dihydroiiidole-2<ai1)oiiyl)-glycyl}-l^Atetrahydroisoquinoluie-3-^ 

This was prepared from 139d and Ic on a 0.29 mmol scale following the meduxi 
described for Id. The produa was isolated in 759& yield after flash chromatography on 
silica gel (eluam EtOAc±exane 40:60 v/v). 
Rf (EtOAcihexane 50:50 v/v) 0.21 

139f (3R)-2-{N-4.MethoxypheiiethyI.N.((2R).l^/t-butyJoxycarbonyl-23- 
dihydroiiidole-2.^ariK>nyl>gly<y|}-iaJ^tetrahydroisoquiiioline-^ 

This was prepared from 13»e on a 0.22 mmol scale following the mediod described for 
If. The product was isolated in 47% yield (65 mg) after flash chromatography on siUca 
gel (eluant EtOAc±exane:AcOH 55:45:2 v/v/v). 
HPLC System A t,i=19.6' >80% 
Mass spec (FAB) m/es628 [M+H]''- 
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H3C-^CH3 
CH3 3 



140c 



OH 



140d 




140a l^,4-Tetiahydro-beiizQi]isoqi]moline*3<artio]grlicacid. 

This was piepaied from ^2-naphtiiyl)aIanine on a 23 mmol scale following the method 
described for 84a. The product was isolated in 85% yield as a mixtuie of benz[g]* and 
benz[h]-fused isomers whteh was used without further purification. 



140b Methyl l92394-tetrahydro«beiiz[b]isoqiiinoline-3H:arboxyla^ 

This was prepared £rom 140a on a 9.9 mmol scale following the method described for 
26a. The product was isolated in 2% yield afier flash chromatography on ?aHga gel (eluant 
EtOAc). The benz[g]-fused isomer was also isolated (in 4% yield). 

t 

I40c Methyl (3R)-2-{N-ph«nethyi-N-((2R)-l-/£/t-buQrloxycarbonyi*23^ 
2<arbonyI)*gly€yl}-l^,4-lBtrahyciro-beiiz[h]isoquinoline-3^ 

This was prepared from 90b and 140b on a 0.19 mmol scale following the method 
described for Id. The product was isolated in 33% yield after fla5th chromatography on 
silica gel Celuant EtOAcrpeL ether 30:70 v/v). 



140d (3R)-2-{N-Phenethyl-N-((2R)-l-/e/t-butyloxycarbonyl-2;3H^ 
carbonyI)-gly(7l}-l;2^,4-tetrahydro-beiB(hIisoquinoline-3H:^ 

This was prepared from 140c on a OM mmol scale following the mediod described for 
If. The product was isolated in 47% yield (18 mg) after flash chromatography on ^lica gel 
(eluant EtOAcrpeL ethenAcOH 70:30:2 v/v/v). 
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EXAMPLE 141 
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NH'> 





141b 



y4:N O 





141c 




HicH^CHg 
^ CH3 ^ 



141d 




141e 



141a (3RSM-Aiiiino-3-phenylbtttanoic add. 

A suspension of (RS)-4-amino-3-(4^hlorophenyl)butanoic add in HoO (100 mL) and 
MeOH (^0 mL) was hydrogenaied over 5% Pd-on-carbon at room temperaniie for 5 hr. 
The mixture was fUtered through Celite and the filtrate was concentrated in vacuo to give 
the title compound which was used without further purification assuming a yield of 100%. 

141b (4RS)-l>2^,4-TetrataydroisoquinoUne-4-aceticadd^ 

This was prepared from 141a on a 4.7 mmol scale following the method described for 
84a. The product was used without further purification assuming a yield of 100%. 
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141c Methyl (4RS)-2-/en-butyioxycarbonyI-l^J.4-t£trahydroisoqii^ 

This was prepared fiom 141b on a 4.7 ramol scale in two steps. The add was esieiified 
following the method described for 26a. The crude product was taken up in CHoQo (70 
mL) and treated widi BOC2O ( LSI 6 nunol) and i-Pr2NEt (excess). The mixture was 
stirred at room temperature ovemighL dilutede widi EtOAc« washed with aq. KHSO4 and 
brine, filtered (Whatman IPS phase separator), and concentrated in vacuo. The product 
was isolated in 25% yield after flash chromatography on silica gel (eluant EtOAc:peL ether 
20:80 v/v). 

141d Methyl (4RS)-2-{N-phenethyl-NK(2R>l-/£ft-batyloxycarbo^^^ 
dihydromdole-2-€arbonyl)-gly€yi}*l,2J,4-tetrahydroisoquinoline*4-a^ 

This was prepared ftom 90b and 141c on a 0.50 mmol scale foUowmg the method 
described for 79iL The product was isolated in 39% yield after flash chromatography on 
silica gel (eluant EtOAcipet edier 40:60 v/v). 

141e (4RS)•2-{N-Phenethy^N-((2R)-l<4ef^butyloxyGarbo^^^^ 
carbonyl)-gIycyi}-l,2,3 Atetrai9droisoq[iiinoiine-4<ic^ add* 

This was prepared &om 141d on a 0.19 mmol scale following die mediod described for 
If. The product was isolated in 70% yield (79 mg) after flash chromatography on silica gel 
(eluant EtOAcrpeL edienAcOH 50:50:2 v/v/v). 
HPLC System A tR=19.0' >90% 
Mass spec (FAB) m/&siS9% [M+HI*^ 

EXAMPLE 142 
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142a Methyl (4RS)-^{(2R^S)-l.((2R)-l-te/t.butyloxycartonyl.23-dihydroindoIe-2- 
carbonyl).5.phenyl-pyrroiidine.2^3irbonyl}-14^,4-tetrahydroisoqi^ 

This was prepared from 79b and 141c on a 0.52 nunoi scaie following the method 
described for 79d. The product was isolated in 48% yield after flash chromatography on 
silica gel (eluant EtOAcipeL ether 30:70 v/v). 

142b (4RS)-2.{(2R4S)-l^(2R)-l-teit-Butyloxycarbonyl.23-dihyd«»indole-2. 

carbonyl).5-phenyi.pyiTolidine.2-carbonyl}-lA3,4-tetrahydn)isoquinoM^ 
add. 

This was prepared from 142a on a 0.16 nunol scale Mowing the method described for 
If. The product was isolated in 71% yield (69 mg) after flash chromatography on silica gel 
(ehiant EtOAcipet edienAcOH 50:50:2 v/v/v). 
HPLC System A 1^=202' >95% 
Mass spec (FAB) m/e=610 [M+H]+ 

EXAMPLE 143 



H O 



<5> 



143a 




T 

OH 



143b 



143c 



143a (2R)*l«CyclobuQrim7carbonyl-2,3^ydroindole-2<arboxyiic add. 

TWs was prepared from cyclobutanol on a 2.0 ramoi scale foUowing the method described 
tor 72a. The product was isolated in 16% yield after flash chromatography on silica gel 
(eluant EiOAc:peL ethenAcOH 35:65:2 v/v/v). 
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143b Methyl (3R)-2-{(2R^S)-H(2R)-l>cvclobutTioxvcarbonvl-2J^vdroincioie-2- 

cari)onyi)-5-phenyI-pyrrofidine-2<arboiiyl}-l^«4-teti^ 

carfaoxylate. 

Tbis was prepared from 68a and 143a on a 0.24 mmol scale following the method 
described for 79cL The product was isolated in 82% yield after flash chromatography on 
silica gel (eluant £tOAc:peL ether 35:65 v/v>. 

143c (3R)-2-{(2R^S)-l-((2R)-l-Cydobutyloxycari)onyl-23^ 

carbonyl)-S-ptaeiqrl-pyiToUdine-2<arbonyl}-l^«4-tetrah 
carboxylic add. 

. This was prepared from 143b on a 0.20 mmol scale following die mediod described for 
If. The product was isolated in 72% yield (85 mgj after flash chromatography on silica gel 
{ehiant EtOAc:peL ethenAcOH 65:35:2 v/v/v)^ 
HPLC System B tR=14,2* >95% 
Mass spec (FAB) nUG=S94 [M+H]-!* 

£XAMPL£144 




144b 144c 

144a (2R)-l-CydopentyloxyGarbonyl-2J<^yflroindole-2H:arix>xyUc add. 

TWs was prepared from q^clopentanol on a 2.0 mmol scale following the method 
described for 72a. The product was isolated in 75% yield and used widiout purification. 
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144b Methyl (3R>2.{(2R^S>l-((2R)-l-cydopentyioxycart>onyl-23-dihydroindole-2- 
(arbonyl)-5-phenyi-pyiTolidine-2>carbonyl}-lJ^,4-tetrahydroisoquinoiiiie>3«^^ 

This was prepared from 78a and 144a on a 0.30 mmol scale foUowina the method 
described for 79d. The product was isolated in 73% yield after flash chromatography on 
silica gel (eiuant EtOAc:peL ether 35:65 v/v). 



144c (3R)-2-{(2ILSS)-l-((2R)-l-Cyciopentyloxycarboiiyl-23-dihyclroiiiiiole-2- 

carbonyi)-5-phenyl-pyiToUdine-^carboiiyl}.l^,4-tetiahyclroisoqiiu^ 
add. 

niis was prepared from 144b on a 0.22 mmol scale following the method described for 
If. The product was isolated in 79% yield (108 mgj after flash chromatogr^hy on silica 
gel (eiuant EtOAc:peL ethenAcOH 65:35:2 v/v/v). 
HPLC System B tR=16.3' >98% 
Mass spec (FAB) m/e=622 [M+Hl* 



EXAMPLE 145 



a 



6 



145a 145b 




145a Methyl (3R)-2-{(2R5S)-l-((2R)-l-cydopeiityloxycarbonyI-23-dihydroindole-2- 

carbonyi)-5-phenyl-pyrroUdine-2<arbonyi}-ia3A(etrahydroisoqiiinaUne-3- 
carboxylate. 

This was prepared from 68a and 144a on a 0.24 mmol scale following the method 
described for 79d. The product was isolated in 81% yield after flash chromatography on 
silica gel (eiuant EtOAc:peL ether 35:65 v/v). 
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14Sb (3R)-2-{(2R3S)-H(2R)-l-Cyclopeiityioxycarbonyi-2:3-dihydroiiKiole>2- 

carboiiyl)-5-pbenyl-pynolidine-2Hai1)onyl}«l^J.4-tetnihydroiM)qiu 

carboxylic add. 

this was piepaied fiom 145a on a U. 19 nunol scale following the method desciibed for 
If. The product was isolated in 69% yield (80 mg) after flash chromatogiapby on silica gel 
(eluantEtOAcpeL eihenAcOH 65:35:2 v/v/v). 
HPLC System B 1^=15.2' >98% 
Mass spec (FAB) ni/es608 [M+H1+ 

EXAMPLE 146 



H O 



146a 




146b 146c 



OH 



146a (2R)-l-(2^exo-Norboniyl)oxycartK>nyl-23-dihyciroi acii 

This was prepaied from 2-<fX9-norix)myI alcohol on a LO mmol scale following the 
mediod described for 72a. The product was isolated in 93% yield and used without 
purification. 

146b Methyl (3R)-2*{(2R^S)-l-((2R).l.(2.ejco-norbornyl)oxycarbonyl-^^^ 

dihydroindoIe»2<arbonyl)*5-phenyNpyiToIidine-2*€arbonyi}-l,23,4- 

tetrahydroisoquinoline-B-carboxylate. 

This was prepared bom 68a and 146a on a 0.24 nunol scale following the method 
described for 79d. ,The product was isolated in 74% yield after flash chroman)graphy on 
silica gel (eluant EtOAcipet ether 3S:6S v/v). 
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146c (3R)-2.{(2R^S)-l.((2R)-1^2.«xo-Norboniyi)oxycarbonyl-2J^ydn)mdoie-2. 

carbollyl)•5•phenyl•py]Toi^dine•2<arilonyi^l^.4•tetrahydroisoquin 
carboj^lic add. 

This was prepared from 146b on a 0.18 imnol scale following the method described for 
If. The product was isolated in 65% yield (74 ragj^ after flash chroraarogiaphy on silica gel 
(eluant EtOAc:peL ethenAcOH 60:40:2 v/v/v). 
HPLC System B 1^=17.2' >98% 
Mass spec (FAB) mJes634 [M+H]+ 



EXAMPLE 147 

H O 




.OH 



147a 



°*CH3 ^— ^ OH 

147b 147c 

147a (2R)-l-Cydododecyloxycarbonyl-23-dihydroindole-2-c^^ add. 

This was prepared from cyclododecanol on a LO mmol scale following the method 
described for 72a. The product was isolated in 64% yield and used without purification. 

147b Methyl (3R).2.{(2R^S).H(2R)-l.cydodode<yloxycarbonyl-23-di^ 

2^arbonyl)-S-phenyl.pyiTOiidine-2<arbonyl}-l^,4.tettahy^^ 

carboxylate. 

This was prepared from 68a and 147a on a 0.24 mraoi scale following the method 
described for 79d. The product was isolated in 55% yield after flash chromatography on 
silica gel (eluant EtOAcipet ether 30:70 v/v). 
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147c (3R)-2-{(2RoS)-l-((2R)-I.CycIo<iodecvioxvcari)onvl-23-djhvdroiiidoIe-2- 

carboiiyl)-5-phenyl-pyiTolidine-2^:arbonyi)-lJL3«^ 

carboxylic add. 

This was prepared ftom 147b on a 0. 13 mmol scale following the method described for 
If. The product was isolated in 58% yield (53 mg) after flash chromatography on silica gel 
(cluant EtOAcipeL ethenAcOH 55:45:2 v/v/v). 
HPLC System B 1^=25.0' >98% 
Mass spec (FAB) m/e=706 [M+H1+ 



EXAMPLE 148 



90a ► 0-^0 o"^ 

O O CH3 

148a 148b 




CH3 0^0'"^^ ™3 

148a Methyl N-phenethyl*N-((2R)-l*ii.propyIoxycarbonyl-23-dihydroindo^^ 
carbonyl>glydnate. 

This was prepared from 90a and propyl chloroformate on a 0.48 mmol scale following the 
method described for 81a. The product was isolated in 88% yield after flash 
chromatography on silica gel (eluant EtOAc:peL ether 35:65 v/v). 
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14«b N-PhenethyI*N-((2RV l*/i.propyioxycarbonyi>23^hydroindole-2-carbonyi)- 
glycine. 

This was prepared ftom 148a on a 0.42 mmol scale Mowing the method described for 
If. The product was isolated in 45% yield after flash chromatography on silica gel (eluani 
EiOAcdiexanerAcOH 65:35:2 v/v/v). 

148c Methyl (3RWN-phenethy|.N.((2R)-l.ii.prDpyloxycarboiiyl.23KlihydroindoIe- 
2^bonyl)^ycyI}-l,2A4*tetrahydroisoqiijnoline*3<icetate. 

This was prepared from Ic and 148b on a 0.08 mmol scale following die mediod 
described for Id. The product was isolated in 100% yield after fbsh chromatography on 
silica gel (eluant £tOAc:hexane 55:45 v/v). 
Rf (aOAcdiexane 60:40 v/v) 0.35 



148d (3R)-2.{N-Phenethyl-N-((2R).l-«-propyiDxycarbonyI-2^-dihydroindole.2- 
carbonyl>^ycyl}.l A3Atetrahydrolsoqiiinoline-3-acetic add. 

TTiis was prepared from 148c on a 0.08 mmol scale following die mediod described for 
If. The product was isolated in 54% yield (25 mg) after flash chromatography on silica gel 
(eluant EtOAcdiexane;AcOH 70:30:2 v/v/v). 
HPLC System A tR=17.9' >98% 
Mass spec (FAB) m/e=584 [M+H1+ 

EXAMPLE 149 
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149a Methyl N-{(3R)-2-{(2S3RVM(2R)-l-/»/T-butyloxvcarbonvl.23-dihvdroi]idoIe-2- 

• • » « 

carbonyl)-5-phenyl-py]ToUdJne-2<arbonyi>1.2J3,4-te^^ 
proiinate. 

This was prepared 6om 79c and 88b on a 0.14 mmoi scale following the method 
described for 79cL TTie product was isolated in 100% yield after flash chromatography on 
silica gel (eluant EtOAc±exane 80:20 v/v). 
Rf (EtOAcihexane 80:20 v/v) 0.13 

149b NK(3R)-2-{(2S^R).H(2R)-l-ft/t-ButyloxyGarbonyI^^ 

carbonyl)-5-pfaenyi-py]ToUdine-2<arbonyl^lJ3,4-tetFataydro 
proline. 

This was prepared from 149a on a 0.14 mmol scale following the method described for 
If. The product was isolated in 46% yield (46 mg) after fla^ chromatography on silica gel 
(eluantEtOAc:AcOH 100:2 v/v). 
HPLC System A 1^=17.6' >95% 
AAA Peptide contentss91% 
Mass spec (FAB) m/es707 [M+H]+ 
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EXAMPLE 150 h,c 




150e 150f 

ISOa (2-Methoxyphenyl)acetaldehyde. 
lliis was prepared from 2-(2-methoxyphenyl)eihanoI on a 13.1 mraol scale foUowin? the 
method described for 99ad. The product was isolated in 52% yield after flash 
chromatogn^hy on silica gel (eluani EtOAc±exane 5:95 v/v). 
Rf (ElOAcrhexane 5:95 v/v) 0.17 

150b Methyl N-2-(2^methoxyphenyl)ethyl-giydiiate. 

ITiis was prepared fiom 150a on a 6.8 mmol scale foflowing the method described for 
42a. The product was isolated in 28% yield after flash chromatography on silica gel 
(eluant EtOAcihexane 80:20 v/v). 

Rf (EtOAc:hexane 80:20 v/v) 0. 16 
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150c Methyl N-2-(2-inethoxyphenyl)ethyl-N-((2R)-l-/e/T-butyloxycarbonyl'23> 
dihydroindole>2i«ariionyi)-gIydnate. 

This was prepared 6oin 48a and 150b on a 1.93 mmol scale tbllowing the method 
described for Id. The product was isolated in 98% yield afier flash chromatography on 
silica gel (eluam £tOAc:hexane 40:60 v/v). 
Rf (EtOAc:hexane 50:50 v/v) 0.33 

150d N-2^2>Methoxyphenyl)ethyl-N-((2R).l.ie/t>btttyloxycarbonyl-23- 
dfliydrd[ndoIe-2-carboi^l>gIydne. 

This was prepared ficom 150c on a 1.90 mmol scale following the method described for 
!£. The product was isolated in 85% yield and used without purification. 

150e Methyl (3R).2-{N.2-(2^ethoxyphenyl)ethyI-N•^(2R)-l-l»/^batyio:7carb(llIyi- 
2,3-dihydroiiid(de>2<arboiqrl)-gly^l>l^^tetrahydnMSoqiiinoIi^ 

This was prepared fioom 26a and I50d on a 0.81 nunol scale following the method 
described for Id. The product was isolated in 94% yield after flash chromatography on 
silica gel (eluant EtOAc^exane 40:60 v/v). 
Rf (EtOAc±exane 40:60 v/v) 0.29 

ISOf (3R)-2-{N-2-(2-Methoxyphenyl)ethyl-N*((2RH-teit^^ 
dihydraindoIe-2^ariMinyI)-^ycyl}-lJt^,4-t^^ add. 

This was prepared from ISOe on a 0.76 mmol scale following the method desciibed for 
If. The product was isolated in 57% yield (267 mg) after flash chromatography on silica 
gel (eluant EtOAc:hexane:AcOH 55:45:2 v/v/v). 
HPLC System A 1^=20.5' >95% 
Mass spec (FAB) m/e=6I4 [M+H]+ 
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EXAMPLE 151 



fin. 

^>j,'^Vj^''-ai3 ^ ^ CH, o'^O ° 



OH 



H O 



151a 



151b 151c 

ISla (2R)-l-(3;3-Diiiietliylbulyl)oxycariKinyI.23<iihydroi^ add. 

This was piepaied &om 3J^iimethylbutanol on a 2.34 mmol scale foUowing the method 
described for 72a. The product was isolated in 37% yield after flash chromatosraphy on 
silica gel (eluant EtOAc±exane:AcOH 35:65:2 v/v/v). 

ISlb Methyl (3R)-2-{(2R.5S).H(2R).l.(33^ethylbutyI)oxycarbonyl.i3. 

dihy{iroindole-2^bonyl).5.ptaenyI.pyrroUdine-2-carbonyl}-l^,4. 

tetrahydFoisoqiiinoline-S-carboxyiate. 

niis was prepared from 68a and ISIa on a 0.28 mmol scale foUowing the method 
described for 79d. The product was isolated in 75% yield after flash chroi^atography on 
siUca gel feluant EtOAc:hexane 35:65 v/v). 
Rf (EtOAc±exane 35:65 v/v) 0.21 

ISlc (3R)-2-{(2R3S).l-((2R).l.(3^DlmethylbutyI)oxycarbonyl.2J^ydroindoIe.2. 

carboiiyl)-5.pheiiy|.pymilidine.2Harbonyl}-lA3v4.tetrahydroiOT^ 
carboxyiic add. 

niis was prepared firom ISlb on a 0.21 mmol scale foUowing the method described for 
If. nie product was isolated in 66% yield (87 mg) after flash chromatography on sUica gel 
feluant EtOAc:hexane:AcOH 45:55:2 v/v/v). 
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EIPLC System B 1,1=17.8' >95% 
Mass spec (FAB) m/&=624 [M-i-Hl->- 

EXAMPLE 152 




to 




OH 



1S2a 





o^o 

OH 



6 



152b 152c 

152a H(2R)-l-CydoheptyloxycarbonyI-2J-dihydroiiidole^ add. 

This was prepared from cydohepranol on a 2.35 mmol scale following the method 
described for 72a. The product was isolated in 39% yield after flash chromatography on 
silica gd (eluant £tOAc:hexane:AcOH 35:65:2 v/v/v). 

lS2b Methyl (3R)-2.{(2R3S)-H(2R).l.cydoheptyloxycarbonyl-23.dihy^^^^ 

carbonyl)-5*phenyI»pyrrolidiiie-2<arbonyi}«l^«4-ted:ahydrois^ 
carboxylate. 

Ihis was prepared from 68a and 152a on a 0.28 nunol scale following the method 
described for 79d. The product was isolated in 86% yield after flash chromatography on 
silica gel (eluant EtOAc±exane 35:65 v/v). 
Elf (EtOAc:hexane 35:65 v/v) 0^2 
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152c (3R).2.{(2ltSS). l-((2R).l.CydoheptyIoxycarbonyl.2^^ydroindoIe-2. 

carbonyl).5-pheiiy|.pyiTOlidine-2^airbonyl}-l^,4-tetrahydrofe^ 
carboxylic add. 

This was prepared tirom 152b on a 0.24 mraol scale Mowing tlie method described for 
If. The product was isolated in 51% yield (78 mg) after flash chromatography on silica gel 
( eluani EtOAc±exane:AcOH 45-.55:2 v/v/v ). 
HPLC System B 1^=18.2' >98% 
Mass spec (FAB) ra/e=636 (M+H1+ 

t 

EXAMPLE 153 

H O H3C 



T 



153a 



9^ 



Ij OH 



153b 



153c 

153a (2R)-l-((lS)-«nrfo-BornyI)oxycarbonyl-23.dihydroindole.2-carboxyUc add. 

This was prepared fiom ( IS)-«fiuia.bomeol on a 2.34 mmoi scale following the method 
described tor 72a. Tlie product was isolated in 59% yield after flash chromatography oh 
silica gel (ehiant £tOAc:hexane: AcOH 35:65:2 v/v/v). 

lS3b Methyl (3R)-2.{(2R.SS).l-((2R).l.((lS).«i«to-boniyl)oxycarbonyI.23- 
dihydroindole'2'carbonyl>-5'phenyl«pyn'olidine.2-garhnnvj}.i 2,3,4- 
tetrahydroisoqiunoline«3Harboxylate. 

This was prepared from 68a and lS3a on a 0.28 mmol scale following the method 
described for 79d. The product was isolated in 66% yield after flash chromatography on 
silica gel (ehiant EtOAc:hexahe 35:65 v/v). 
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Rf (EiOAcrhexane 35:65 v/v) 0.28 

153c (3R)-2-{(2R^S)-l-((2R)-l-((lS)-eA<fo-Boniyi)oxycarbonyl-23^Tdroindole-^ 

carboiq^l)-5-pheinrI-pyiToiidine>2-carbonyi}-lJ3,4-tet]:ahTdroisoqm^ 
carboj^Uc add. 

This was prepared from 153b on a 0.19 inmol scale following the method desciibed for 
If. The produce was isolated in 47% yield (62 mgj after dash chromatography on silica gel 
leluant £tOAc±exane:AcOH 45:55:2 v/v/v). 
HPLC System B 1^=20.6' >95% 
Mass spec (FAB) m/e=676 [M4-H]+ 

EXAMPLE 154 

H O 




154a 



154b 



°-CH3 OH 

154c 



154a (2R).l-((lRaR3IL5S)>Isopinocampheyl)oxycarbonyi-23-dihydroindole-2^ 
carboj^Jic add. 

This was prepared ftom (lR.2R,3RJS)-isopinocampheol on a 2.34 mmol scale following 
the method descr^d for 72a. The product was isolated in 57% yield after fla^ 
chromatogrq>hy on silica gel (eluant EtOAc:hexane:AcOH 35:65:2 v/v/v). 
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154b Methyl (3R).2-{(2IL5S).1.((2R).1-((1R.2R3ILSS). 

isopinocampheyi)oxycarbonyl-2JHUhydromdole-^ 

carbonyi}*ia3«4-teti^ydroisoqiiinoline-3-carboxylate. 

This was prepared from 68a and 154a on a 0.28 nunol scale loilowing the mediod 
described for 79d. The product was isolated in 70% yield after flash chromatography on 
silica gel (eluam £tOAc:hexane 35:65 v/v). 
Rf (EtOAcrhexane 35:65 v/v) 0.28 

154c (3R).2.{(2R4S)*l-((2R).l.((lR2R3R3S)-Isopinocampheyl)oxycar^ 
dihydroindole-2-carbGnyl)-5-phenyl-pyrrolidine-2<arbonyl}-l^,4. 
tetrahydroisoqiiinoiine-3-carboxyIic add. 

This was prepared from 154b on a 0.20 nunol scale following the method described for 
If. The product was isolated in 53% yield (73 mg) after flash chromatography on silica gel 
(eluant £tOAc:hexane:AcOH 45:55:2 v/v/v). 
HPLC System B 1^=21.0' >95% 
Mass spec (FAB) m/e=676 [M+H]+ 

EXAMPLE 155 



"3<=V ^ O 

H o j$:::^^o'^o 



OH 




1 




OH 



CH 

155b 



155c 
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155a (2R)*l-((lS^S3S.5R)-Isopinocampheyi)oxycarbonyl*23-dihydro 
carboxyiic add. 

This was prepared from (lSJ2S3S^R)-isopinocainpfaeoi on a 2.34 inmol scale following 
the method described , for 72a. The product was isolated in 69% yield after flash 
chromatography on silica gel (eluant EtOAc:hexane:AcOH 35:65:2 v/v/v). 

ISSb Methyl (3R).2.{(2R,5S)-H(2R).H(lSaS JS4R)-isopinocampheyl)oxycar 

2J-daiydroindoIe-2-carbonyl)*5-phenyl-pyrroUdine-2^^ 

tetrahydroisoquinoliiie-S-carboxylate. 

This was prepared &om 68a and 155a on a 0.28 mmol scale following the method 
described for 79d. The product was isolated in 75% yield after flash chromatography on 
silica gel (eluant EtOAc±exane 35:65 v/v). 
Rf (EtOAc±Bxane 35:65 v/v) 0.27 



155c (3R>2-{(2RJS).l-((2R).l.((lS,2SJS*5R).IsopinocampheyI)ox^ 
dihydroiiidole-2H!arbonyI)-5-phenyl-pyrroUdm 
tetrahydroisoqiiinoline-3-carboxyIfc add. 

This was prepared bom 155b on a 0.21 mmol scale following the method described for 
If. The product was isolated in 39% yield (56 mg) after flash chromatography on silica gd 
(eluant £tOAc±exane:AcOH 45:55:2 v/v/v). 
HPLC System B 1^^213' >98% 
Mass spec (FAB) m/e=676 tM+Hl+ 
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156a Methyl (3R)-2-{(2IL5S).l^(2R).l-(33-dunethylbutyl)oxycarbonyl-23- 

dihydroiiidole-2-carbonyl)-5-phenyl-pyrroiidine*2-carbonyl}-l^,4- 

tetrahydroisoqiunoiine-3>acetate. 

This was prepared from 78a and 151a on a 0.30 mmol scale following the method 
described for 79d. The product was isolated in V7c yield after flash chromaiogrqjhy on 
silica gel (eluant EtOAc±exane 35:65 v/v). 
Rf (EtOAc:hexane 50:50 v/v) 0.49 

lS6b (3R)-2*{(2R^S)-H(2R)-l-(33-Diinediylbutyl)oxycarbonyl.23-diliydroindole-2. 
carbonyl)-5-phenyl-pyrrolidine-2<arbonyl}-123^tetrahydroisoqiiinotine-3-a^ 



This was prepared from 156a on a 0.23 mmol scale following the method described for 
If. The product was isolated in 44% yield (65 mg) after flash chromatography on silica gel 
(eluant ElOAc:hexane:AcOH 45:55:2 v/v/v). 
HPLC System B 1^=19.0' >98% 
Mass spec (FAB) m/e=660 [M+Na]''' 

EXAMPLE 157 

157a 157b 

°*CH3 OH 

"•^^^ 157d 
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157a Methyl (2R)-l-(l-pipericiinoicarbonyi-23KlihydroindoIe-2-carboxylate. 

This was prepared from pipeiidine on a L64 mmoi scale following the method described 
for 72a but without the final hydrolysis. The product was isolated in 44% yield after flash 
chromatography on silica gel (eluant EtOAcdiexane 30:70 v/v), 
Rf (EtOAcihexane 30:70 v/v) 0.14 

157b (2R>l-(l»Piperidino)carbonyl-23wlihydroindole-2*carbo^^ acid. 

This was prepared from 157a on a 0.71 mmol scale following the mediod described for 
If. The product was isolated in 72% yield and used widiout purificadon. 

157c Methyl (3RV2.{(2R^S)-H(2R).l.(l.piperidino)carbonyl.2J^y 

carbonyi)*5-phenyl-pyiTOlidine-2-carbonyl}-1^.4-tetrahydroisoquw 
carboxylate* 

This was prepared fiom 68a and 157b on a 0.51 mmol scale following the method 
described for 79d. The product was isolated in 54% y^ after flash chromatography on 
silica gel (eluant EtOAc±exane 70:30 v/v). 
Rf (EtOAc:hexane 70:30 v/v) 0.16 

157d (3RV2•{(2R^S)-H(2R)•H^P^peridmo)carbonyl-2^ 
carbonyl)*5-phenyi-pyrrolidine-2^!arbonyi}-1.2^,4-tetrahydroi» 
carboxvlic add« 

This was prepared bam 157c on a 0.28 mmol scale fottowing the method described far 
If. The product was isolated in 18% yield GO mg) after flash chrDmaK)graphy on silica gel 
(eluant EtOAcL^cOH 100:2 v/v). 
HPLC System 6 1^=14.9' >98% 
Mass spec (FAB) m/es607 [M-t-H]-*- 
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EXAMPLE 158 




H O 





158a 



15eb 




0 

158c 158d 

158a Methyl (2R)-l-(N<ydohexyl-N-methylcarbaiiioyl)-23-^ 
carboxylate. 

This was prepared from N-methyl-cyclohexylamine on a 1.64 inmol scale follomng the 
method described for 157a The product was isolated in 25% yield after flash 
chromatography on silica gel (eluant EtOAc:hexane 15:85 v/v). 
Rf (EtOAcrhexane 30:70 v/v) 0.20 

158b (2R)-HN*CydohexyI-N-methylcarbamoyl)-2J-dihydroi adcL 
This was prepared from 158a on a 0.60 mmol scale following the method described for 
If. The product was isolated in 67% yield and used without purification* 

lS8c Methyl (3R).2-{(2R.SS).l^(2R)-HNK:ydohexyl.N.methyIcarbamoyl).^^^ 

dlhydroindole-2<arbonyl)*5-phenyl-pyrrolidine*2<arbonyl}«i;^ 

tetrahyciroisoqiiuioIjne-3-carboxylate. 

This was prepared from 68a and I58b on a 0.40 mmol scale following the method 
described for 79d. The product was isolated in 72% yield after flash chromatography on 
silica gel (eluant EtOAc:hexane 55:45 v/v). 
Rf (ElOAc:hexane 70:30 v/v) 0.25 



wo 93/20099 



PCr/GB93/00614 



216 

158ci (3R)-2-{(2R.5S)-l-((2R)-HN>Cyciohexyi-N-methyIcarbainoyl)-23- 
dihydroinciole*2-carbonyi)-5-phenyI>pyrroIidiiie-2-carbonyl}-1^.4- 
tetrahydroisoquuioUne-3-carboxyiic add. 

Tliis was piepaied ttom 158c on a QJ19 nunol scale tbllowing the method described for 
If. The produce was isolated in 33% yield f60 mg) after flash chromatography on silica gel 
(eluant EtOAc±exane:AcOH 85:15:2 v/v/v). 
HPLC System B 1^=17.6* >99% 
Mass spec (FAB) m/e=635 [M+H1+ 
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CH3 




OH 



159e 



159f 



159a Methyl (2R)-l-(4-ten-butylqrdohexyl)oxycarbonyl-2^-dihy^ 
carboxylate. 

This was prepared from 4-rf/t-butylcyclohexanol on a 1.64 mmol scale following ihe 
method described for 157a. The product was isolated in 50% yield after flash 
chromatography on silica gel (eluani ElOAc:hexane:AcOH 20:80:2 v/v/v). 
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159b (2R)>l»<4-lie/l'-Butvicvdohexvi)oxvcarbonvl-23-dihvdroindoIe-2>carboxvlic acid. 

This was prepared from 159a on a 0.82 mmol scale following the method described for 
IL The product was used without purification, assuming a yield of 100%. 

159c EOiyl (2R^S)-H(2RVH4-reft-butyicydohexyi)oxycarbonyl-2^ 
2-carbonyi)-5-phenyl*pyrroiidiiie-2-carboxyiate^ 

This was prepared firom 30a and 159b on a 0.82 mmol scale following the method 
described for Id. The product was isolated in 34% yield after flash chromatography on 
silica gel (eluant EtO Ac±exane 20:80 v/v). 
Rf (EtOAcihexane 40:60 v/v) 0,46 

159d (2R3S)-l-((2R)-H4-<eit-ButyI(7dohexyi)oxycarbonyl-2J-^^ 
carbonyl)-5-phenyi-pyiToBdine-2-carboxy]ic add. 

This was prepared fiom 159c on a 0.28 mmol scale following the method described for 
If. The product was used widiout purificadon* assuming a yield of 100%. 

lS9e Methyl (3R>2-{(2R^S)-^((2R).H4-lelt.btttylGydohexyi)oxyGa^ 

dihydroind€de-2H:arbonyl)-5«phenyl«pyrroUdine-2<arbonyl}-l,2^ 

tetrahydroisoquinoliiie-3-carboxylate. 

This was prepared from 26a and 159d on a 0.28 mmol scale following the method 
described for Id. The product was isolated in 93% yield alter flash chromatography on 
silica 2el (eluant £tOAc:hexane 30:70 v/v). 

159f (3R)-2.{(2R.5S)-l-((2R)-l-(4.|^it.Butylcydohexyl)oxyGa^ 
dihydroindole-2-carbonyl)-5-phenyl-pyrrolidine-2*carbonyl}-l^,4- 
tetrahydrolsoqiiinoiine»3-carboxylic add. 

This was prepared from 159e on a 0.26 mmol scale following the method described for 
If. The product was isolated in 35% yield (62 mg) after flash chromatography on silica gel 
feluant EtOAc±exane:AcOH 65:35:2 v/v/v). 
HPLC System B 1^=23.0' >95% 
Mass spec (FAB) m/es678 [M+Hl-^- 
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° ceo 



160c 



leod 



160a Methyl (2R)-H2<ir-niethyiqrdohexyl)oxycarboiiyl.2>diiiy(iroiiidole-2- 
carboxviate. 

m 

This was prepared firom (±)-2-cu-inethylcyclohexanoi on a 3.28 minol scale following the 
method described for lS7a. The product was isolated in 51% yield after flash 
chromaiogr^hy on silica gel (eiuani EtOAc±exane 20:80 v/v). 
Rf (EtOAc±exane 30:70 v/v) 0.41 



I60b (2B)-H2<a-Methylcyclotaexyi)oxycarbonvl-23-dihvdroiiidole-2-carboxvUc 
*d ' * * 

This was prepared firom 160a on a 1.66 mmol scale following the mediod described for 
If. The product was isolated in 23% yield and used widiout purification. 

160c Methyl (3R)-2-{(2R4S).l-((2R).l.(2<ts.iiiethylc^ciohexyl)oxycarbonyl.2^ 

dihydn>iiidole-2<ailMnyl)>5-phenyNpyrrolidine-2K:arbonyl}-l^,4- 

tetrahydroisoquinoline-Sorboxylate. 

This was prepared fiom 68a and 160b on a 0.38 mmol scale following die meUiod 
described for 79d. The product was isolated in 25% yield after flash chromatogr5^)hy on 
siUca gel (eluant £tOAc:hexane:AcOH 25;75: 1 v/v/v). 
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160d (3R)-2-{(2R^S)-l-((2R)-l-(2-ca-Methyicydohexyl)oxycarbonyl-23- 
dihydrouidole>2<arbonyi)-5-phenyi<pyrrolidine-2>carbonyl }• 12^A- 

t 

tetrahydroisoquinoUne-S-carboxyiic acid. 

This was prepaied £rom 160c on a 0.09 mmol scale following the method described for 
If. The product was isolated in 48% yield (29 mg) after flash chromatography on silica gel 
(eluant EtOAc±exane:AcOH 70:30:2 v/v/v). 
HPLC System A t^^^lSJO' >98% 
Mass spec (FAB) ai/e=636 [M-i-Hl^ 



EXAMPLE 161 



09^ 



o 

w 

H O 



0-^0° ► o'^< " 



OH 

O 



0 HacA,^ Tl 



161a 161b 




OH 




161c 161d 

161a Methyl (2R)*l-(2«lraiis«methylcydQhexyl)oxycarlK>nyl-2JKl^^ 
carboxylate. 

This was prepared from (:t)-2-inzn5-methyicyclohexanoi on a 1.64 mmol scale following 
the method described for 157a. The product was isolated in 28% yield after flash 
chromatography on silica gel (eluant EtOAc^exane 20:80 v/v). 
Rf (EtOAcrhexane 30:70 v/v) 0.41 
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* 

161b (2R)- l-(2-//^aiis>Methylqrdohexyl)oxycarbonyl-2J^ihydroiiidole-2-carjto 
acid. 

This was prepared from 161a on a 0.45 ramoi scale Mowing the mediod described for 
If. The product was isolated in 44% yield and used without purification. 

161c Methyl (3R)-2.{(2ItSS)-l.((2R).l.(2-lirwiis-methylcyclohexyl)oxycarbonyl-2J- 

djhydroiiidole>2<arbonyl)-5>piienyl-pyrroiidine*2<arbonyi}-l^y4. 

tetrahydroisoquuioiiiie>3-carboxyiate. 

Tliis was prepared from 68a and 161b on a 0.20 mmoi scale following the method 
described for 79d. The product was isolated in 42% yield after fla^ chromatography on 
silica gel (eluantEtOAc:hexane:AcOH 25:75:1 v/v/v). 



lold (3R)-2-{(2R^S)-l.((2R).l.(2-liraiis.MeUiyicydohexyI)oxycarbonyl-2J- 
dihydroindole>2-<»rbonyl)-5-pheiiy|.pyrrolidine-2-carbonyl}-l^,4. 
tttrahydroisoqiiiiioltaie'3<«arbox]iic add. 

This was prepared from 161c on a 0.08 mmoi scale following the mediod described for 
If. The product was isolated in 38% yield (20 mg) after flash chromatography on sifica gel 
(eluant EtOAc±exane:AcOH 65:35:2 vAr/v). 
HPLC System B x^\%.^ >98% 
Mass spec (FAB) m/e=636 (M+H]+ 



wo 93/20099 



PCr/GB93/00614 



222 



EXAMPLE 162 



IT ™- X o 



H O 





162b 



162a 



O n^O O-^' 



OH 



162d 




► ^ o o 

162c 





162f 



162e 

162a Methyl (2R)-H3H7dohexylpropyl)oxycarbonyl-23-di] 
carix)xylate. 

This was prepared from 3-cyclohexyipropanoi on a 1.64 mmol scale following the method 
described for lS7a. The product was isolated in 100% yield after flash chromatography on 
silica gel Celuant EtOAc:hexane 20:80 v/v). 
Rf (EtOAcdhexane 30:70 v/v) 0.49 

162b (2R)-l*(3-Cydohexylpropyl)o^Garbonyl*23-dihydroindole-2^a^ acicL 

This was prepared from 162a on a L64 mmoi scale following the method described for 
If. The product was isolated in 60% yield and used without purificadon. 
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162c Methyl N-phenetiiyl-N-((2R)-l-(3<ydohexyipropyl)oxycarbonyi-23- 
(iihyclroin(loie*2-carbonyi>giydnat& 

This was prepared from 32a and 162b on a 0.99 mmoi scale following the method 

described for Id. The product was isolated in 827(? yield after flash chromatography on 

silica gel (eluantEtOAc:hexane:AcOH 35:65:1 v/v/v). 

162d N-Phenethyl-N-((2R)-1^3<ydohexylpropyi)oxycarbony^^^ 
carbonyi>glydne. 

This was prepared from 162c on a 0.81 nunol scale following the method described for 
If. The product was used without purification, assuming a yield of 100%. 

162e Methyl (3R)-2*{N.phenethyl-N-((2R)-l-(3H7dohexylpropyl)oxycar^ 
dihydroindole-2-carbonyl)-giycyI}-ia93,4-tetrahydroisoquinoli^ 

This was prepared from ic and 162d on a 0.81 nunol scale following the method 
described for Id. The product was isolated in 63% yield after flash chromatography on 
silica gel (eluant EtOAc±exane 40:60 vAr). 
Rf (EtOAc:hexane 50:50 v/v) 0.34 

162f (3R)-2-{N*PhenethyI.N-<(2R).H3M7dohexylpropyl)oxycarboiiyU^ 
dihydroindoie-2-carbonyl)*gIycyi}-1.23f4-tetrahydroisoqiim 

This was prepared from 162e on a 0.51 nunol scale following the method described for 
If. The product was isolated in 51% yield (161 mg) after flash chromatography on silica 
gel (eluant EtOAczhexane: AcOH 55:45:2 v/v/v). 
HPLC System B 1^=21 J' >98% 
Mass spec (FAB) m/es688 [M+Na]-^ 
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EXAMPLE 1«3 



H O 



163a 163b 




1630 "v^ lead 




a" o" 



OH 



163e 163f 

163a Methyl (2R)-l^:ydoheagrlmethyloxycarlx>nyl-23KUhydroindole-2^ 

This was piepaied fi:oni (^clohexanemethanol on a 1.64 mmol scale following the method 
described for lS7a. The product was isolated in 78% yield after flash chromatography on 
silica gel (eluant EtOAc:hexane 20:80 v/vK 
Rf (EtO Aczhexane 30:70 v/v) 0.49 

163b (2R)-l-CydohuylmelliyloxyGarbonyI-23^ydroind^ add. 

This was prepared from 163a on a 1.27 nmioi scale following the method described for 
If. The product was isolated in 55% yield and used without purification. 
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163c Ethyl (2ILSS)-l.((2R)-l^:ydohexylmethyloxycarbonyl-2J-dihydrouidole-2- 
carbonyl)>5-phenyl-pyiTolidine-2-carboxylate. 

This was prepared from 30a and 163b on a 0.70 mmol scale followins the method 

described for Id. The product was isolated in 51% yield after flash chromatography on 

silica gel (eluant EtOAc±exane:AcOH 25:75:1 v/v/v). 

163d (2IL5S)-l-((2R)-l-Cydohexyiniethyloxycarbonyl-2J<dihydroindole-2-carbonyl)- 
5*plieiiyl-pyrroIidine-2-carboxyUc add. 

This was prepared from 163c on a 0.40 mmol scale following the method described for 
If. The product was used without purification, assuming a yield of 100%. 

163e Methyl (3R)-2.{(2IL5S).l-((2R).l-cydohexyimethyloxycarbonyl-2J- 
dlhydroindale-2-carbonyl)-5-phenyi-iqrrrolidine-2-carbonyl}-l^A 

This was prepared from 26a and 163d on a 0.40 mmol scale following die mediod 
described for Id. The product was isolated in 64% yield after flash chromatography on 
silica gel (eluant EtOAc±exane 40:60 v/v). 
Rf (EtOAc:hexane 50:50 v/v) 0.40 

163f (3R)-2-{(2R^S)'l-((2R)-l<Cydohexylniethyloxycarbonyi.23^ydiYiindole>2. 

carboiiyl)-5-phenyi-pyiToiidine*2-caiiionyl^i;Z3^tetrahydrojsoqidnoite^ 
carboxylic add. 

This was prepared from 163e on a 0.25 mmol scale following die mediod described for 
If. The product was isolated in 16% yield (24 mg) after flash chromatography on silica gel 
(eluant EtOAcAexane:AcOH 50:50:2 v/v/v). 
EJPLC System B 1^=18.8' >98% 
.Mass spec (FAB) m/e=636 [M-f H]-*- 
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EXAMPLE 164 



H O 





164a 



164b 




164c 




164d 





1648 164f 

164a Methyl (2R)-H2^ycIohexylethyi)oqrcarix>nyI-23w]ihydroindoIe-2>carbo]^late. 

This was prepared ftom 2-cycIohe3wlethanol on a 1.64 mmol scale Mowine the method 
described for lS7a. Hie product was isolated in 9 1% yield after tlash chromatography on 
silica gel (eluant EtOAcrhexane 20:80 v/v). 
Rf (ElOAcrhexane 30:70 v/v) 0.54 

164b (2RM-(2*CydohexyletfayI)oxycarbonyl-2,3HUhydroindoie-2<^^ add. 

This was prepared from 164a on a 1^0 mmol scale following the method described for 
If. The product was isolated in 55% yield and used without purification. 



wo 93/20099 



PCr/GB93/00614 



227 

164c EthyJ (2R^S)-l.((2R)-l.(2<ydohexylethyl)oxycarbony|.2JKlihydroinclole-2- 
carbonyl)-5-phenyl-pyiToiidine-2*carboxyJate. 

This was prepared from 30a and 164b on a 0.82 vamol scale following die mediod 
described for Id. The product was isolated in 56% yield after flash chromatography on 
silica gel (eluant ElOAc:hexane:AcOH 25:75: 1 v/v/v). 



I64d (2R,5S)-l-((2R)-l-(2-Cydoh«cylethyl)oxycarbonyl-2^dihydroindole-2. 
carb(myl)-5oplienyl-pyrrolidiiie-2-carboxylic add. 

This was prepared from 164c on a 0.46 mmol scale following the method described for 

If. The product was used widiout puiification, assuming a yield of 100%. 



164e Mettayl (3R)-2-{(2IWS)-l-((2R)-l-(2^dohexyletliyl)oxycarbonyI.23. 
dihydroindole-2<arbonyl)-5-phenyi>pyrroIidiiie-2-carbonyi}-l^y4> 
tetrahydroisoqiiinoline>3<«arboxylate. 

Tliis was prepared from 26a and 164d on a 0.46 mmol scale following die method 
described for Id. TTie product was isolated in 72% yield after flash chromatography on 
silica gel (eluant EtOAcUiexane 40:60 v/v). 
Rf (EtOAcrhexane 50:50 v/v) 0.40 



164f (3R).2-{(2R^).m(2R).l-(2.Cyd(ihexylethyl)oxycarbonyI-23Kliliydroindole.2. 

carbonyl)-5-phenyi-pyiTolidine-2Harbonyl}a^,4-tetrahydioisoqiyiioU 
carboxylic add. 

TTiis was prepared ftom 164e on a 0.33 mmol scale following the meUiod described for 
If. Hie product was isolated in 16% yield (33 mg) after flash chromatography on silica gel 
(eluant £tOAc:hexane:AcOH 50:50:2 v/v/v). 
HPLC System B t,ts21.8' >90% 
Mass spec (FAB) m/e=650 [M+H1+ 
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EXAMPLE 165 



74c 




165a Methyl N-{(3R)-2.{(2R3S>H(2RM-cydohexyloxycarlK)nyl-23^yclroiiidole- 

2-carbonyl)-5>phenyl>pyiTdidine-2*carbonyi}-l^Atetrahydroisoqumoliiie-3- 
carbonyl}-proiiiiate. 

This was piepaied fiom 74c and PioOMe on a 0.08 nunol scale Mowing die mediod 
described for Id. The product was used without pnrification. as-tnining a yield of 100%. 
Rf (EtOAc:peL ether 7030 v/v) 0.22 

165b NK(3R)-2-{(2R^S)-H(2R)-l-Cyciohexytoxycarbonyl-23Hlihydraiiidole-2^ 

carbQnyl)-5-phenyI-pyrroMdine-2^arbonyi}.l^Atetrahydroii8oqwnoliiifr^3- 

carbonyl}*proiin& 

This was prepared bom 165a on a 0.08 mmol scale following die mediod (tesciibed for 
If. The product was isolated in 57% yield (31 mg) aStex flash chromatogn^)hy on silica gel 
(eiuant EtOAciAcOH 100:1 v/v). 
HPLC System A 1^^15.5' >98% 
AAA Peptide coniBnt?83% 
Mass spec (FAB) m/e=604. 272 



EXAMPLE 166 




131a 



166a 



166b 
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166a Methyl N-{(3R).2.{(21t5S)- i-((2R).l.neopentyloxycarbony|.2:3-dihydroindole- 

2<arbonyl)-5-phenyl-pyrraiidine-2>carbonyl}-l^,4.teti^ydroisoqiii^ 
carbonyl }<proljiiate. 

This was prepared from 131a on a 0.30 inmol scale following the method described for 
81a. The product was isolated in 32% yield after flash chromatography on silica gel 
(eiuant EtOAcrpet ether 50:50 v/v). 



166b N-{(3R)-2.{(2R^).l^(2R)-l-Neopentyloxycarbonyl-23-dfliydroiiidole-2- 

carboiqrl>5-phenyl-pyrrolidine-2<arbonyl}-ia3^tetrahydroisoqidnoline^ 
carbonyl}-proiine. 

This was prepared from 166a on a 0.10 mmol scale following the method described for 
If. The product was isolated in 89% yield (61 mg) after flash chromatography on silica gel 
(eiuant EtOAc:AcOH 100:1 v/v). 
HPLC System A tR=15.r >98% 
AAA Peptide content976% 
Mass spec (FAB) m/esS92. 272 



EXAMPLE 167 



H3C 



1c . »■ ^ 



00 




'CH3 

o 



167a 



.+t: • -7:0 - f "too 




^'^CHj H3C ^s^OH 

^ O 

167b 167c 
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167a Methyl (3R)-2-te/t-butvioxvcarbonvi-l^,4-tetratavdroisoquinoline-3- 
propanoate. 

This was piepared from lb on a 3.6 mmoi scale. The ester was hydroiysed following the 
method described for If to give the corresponding acid which was then homologated 
following the method described for lb. The intermediate diazoketone was purified by flaigh 
chromatography on silica gel (eluant EtOAcrpeL ether 25:75 v/v) and the tide product was 
isolated in 22% yield after flash chromatography on silica gel (eluant EtOAcrpet, edier 
20:80 v/v). 

Rf (EtOAcrpeL ether 10:90 v/v) 0.12 

IH NMR 5 L49 (9H^); 1.6 - 1.9 (2Hjn); 2.3 (2Hjn): 2.63 (iaddJ=16^ Hz); 3.09 
(ladd J=16,6 Hz); 3.64 (3H^); 4.2 (IRbr); 4.6 (lH.br); 4.9 (labr); 7.0 - 7.2 (4Han) 

167b Methyl (3R)-2.{(2R^)-H(2R)-l-/m-bufyioxycart)onyl-23-^ 

carboiqrl>5-phenyI-pyrFolidine*2Hsarbonyl)-l,^ 

propanoate. 

This was prepared from 79b and 167a on a 0.39 nunol scale following die method 
described for 79d. Tlie product was isolated in 71% yield after flash chromatography on 
silica gel (eluant EtOAcrpet ether 30:70 v/v). 
Rf (EtOAc.-peL ether 30:70 v/v) 0.13 

167c (3R)-2-{(2R^S)-H(2R)-l-l^if.Butyioxycarboiiyl-23^ 
5«phenyl-pyiToIidine-2-carbGnyl}-lJ^.4-tetrahydroisoqui^^ 

This was prepared from 167b on a 0.28 mmoi scale following die method described for 
If. The product was isolated in 74% yield (130 mg) after flash chromatography on silica 
gel (eluant EtOAc:peL edienAcOH 55:45:1 v/v/v). 
HPLC System A tjt=15.4' >98% 
Mass spec (FAB) m/e=624 [M+H)-^ 
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EXAMPLE 168 



168a 168b 



CH3 



0*^0 





168c 



168d 



J^r^'^i [j O^OH 




168e I68f 



168a 3-Methylphen^yiainine. 

To a stined solutim of S^nethylbenzyl qranide ( 1 g, 7.6 ramoi) and C0CI2 (0.49 g, 3.8 
mmol) in MeOH (20 mU was added NaBH4 (^-2 g. 30.4 mmol) portionwise at room 
temperatuie. The mixtuie was stined for 30 min then ponied onto crushed ice. 10% Aq^ 
KHSO4 was added until the mixture was strongly acidic (pH 2). and the insoluble material 
was removed by filtration dirough Celite. Hie filtrate was treated with NaOH pellets until 
basic (pH 10) and extracted once with EtOAc. then twice widi CH2a2. The separate 
extracts were washed widi brine, dried over Na2S04. combined and evaporated to give the 
dtle compound (0.60 g, 39%) which was used without purification. 
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168b iVfethyl N-3-methyIphenethyi-giyciiiate. 

This was prepared Jioin 168a on a 4.45 mmoi scale following the method described for 
32a. The product was isolated in 6% yield after flash chromatography on silica gel (eluant 
EtOAc). 

168c Methyl N-3«inethylphenethyl«N-((2R)«l-cyGlohexylo3Qrcarbonyl-2J- 
dihydroindole-2-carbonyi)-giydiiate. 

This was prepared from 74a and 168b on a 0.26 mmoi scale following the method 
described for Id. The product was isolated in 69% yield after flash chromatography on 
silica gel (eluant EtOAc:peL ether 30:70 v/v). 

168d N*3-Metfaylphenethyi-N.((2R)-l.i^ohexyIoxycarbonyl-^^ 
carboiiyl)-glycine. 

Tliis was prepared £rom 168c on a 0.18 mmoi scale following the method described for 
If. The produa was used widiout purification, assuming a yield of 100%. 

168e Methyl (3R)-2-{N-3-methyIphenethyl-NK(2R)-l<ydohexyIoxycarb^ 
dihydroind<de-2<arbonyl)-giyqri>lJ^»4-tetrahydioisoquinoU^ 

This was prepared bom Ic and 168d on a 0.18 mmoi scale following the method 
described for Id. The product was isohited in 70% yield after flash chromatography on 
silica gel (eluanc EtOAc:peL ether 30:70 v/v). 

168f (3R)-2-{N-3-MethyIphenethyI.N*((2R)-l-cydohexyloxyGarbony 
dihydroindoIe-2-€arbonyl>gly(^l}-1^3«4-tetrahydroisoquinoUn^^ 

This was prepared from 168e on a 0.13 mmoi scale following the method described for 
If. The product was isolated in 72% yield (60 mg) after flash chromatography on silica gel 
(eluant EtOAc:peL eihenAcOH 70:30: 1 v/v/v). 
HPLC System A 1^=17.1' >98% 
Mass spec (FAB) m/es660 [M+Nal"*" 
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EXAMPLE 169 



CH3 



CH3 

169a 

CH3 CH3 



0^0 ° O"^? ° O^OH 





169b ie9c 



CH3 CH3 




n 



0-^0 




169d i69e 



169a Methyl N*(2-(l*MethylpyiTol-2-yl)ethyl)- 

This was prepared from 2-(l-methyIpyrrol-2-yl)ethylarame on a 8.0 mmol scale following 
the method described for 32a. The produce was isolated in 27% yield after flash 
chromatography on silica gel (eluant EtOAczpet ether 70:30 then EtOAc). 

169b Methyl N-<2-(l.MethylpyrroI.2-yI)ethyl)-N-((2R).l-cydohexyloxycarbonyl-23- 
d0iydroiiidole-2-carbonyi)-^ydi]ate. 

TWs was prepared firom 74a and 1€9b on a 2.16 mmol scale following the method 
described for Id. The product was isolated in 34% yield after flash chiomatognq)hy on 
silica gel (eluant EtOAcrpeL ether 40:60 v/v). 
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169c N.(2.(l.MethyipyrroI.2.yl)ethyI).N.((2R).l^dohe^^ 
dihydroinciole-2«carbonyl>-glycine. 

This was prepared from 169b on a 0.73 mmol scale Mowing the method described for 
If. The product was used without purification, assuming a yield of 100%. 

169d Methyl (3RV2.{N.(2.(l.McthyIpyrro|.2.yl)cthyl>N.((2R> 

(7dohexyloxyGarbonyl-23-dihydroindoIe-2<arbonyi)-gly(7l}>l92^ 

tetrahydroisoquuioline-3-acetate. 

This was prepared from Ic and 169c on a 0.73 mmol scale following die mediod 
described for Id. The product was isolated in S8% yield after flash chromatography on 
silica gel (eluant EtOAc:peL ether 40:60 v/v). 

lfi9e (3R)-2-{N-(2-(l-MethylBym)l>2-yl)ethyI)>N-<(2R).lH7dotaexyloxyc^^ 
dihydroiiidoIe-2<ariK>nyi)-g^y(7l}-l^,4-tetrahydroisoqumoI^ add. 

This was prepared fiom 169d on a 0.42 mmd scale following the mediod desoibed for 
If. The product was isolated in 75% yield (197 mg) after £lash chrQmau>graphy on silica 
gel (eluant EcOAcpeL ethenAcOH 80:20:2 v/v/v). 
HPLC System A tgsiS.O' >98% 
Mass spec (FAB) ni/es627 [M-t-H]-** 
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EXAMPLE 170 

CH3 



170a 



170b 



o-^o ° — „^o ° o-**^"" 





170c i70d 






OH 



170e 170f 

170a (2-Thienyi)ethylainine. 

This was prepared from 2-thienylacetoniirile on an 18.6 mmol scale following the method 
described for 168a. The product was isolated in 32% yield and used widiout purification. 

170b Methyl N-(2-tliienyl)ethyl-giydiiate. 

This was prepared from 170a on a 5.96 mmol scale foilowing the method described for 
32a. The product was isolated in 35% yield after flash chromatography on ^ca gel 
(eluant CHCl3:MeOH:AcOH 30:2:1 v/v/v). 
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170c Methyl N-(2-ttiienvi)ethvl-N-((2R)-l-cvdohexvIoxvcarbonvl-2J-fiihvdn>in(iole- 
2-cariM>nyI)*glycuiate. 

This was prepared iiom 74a and 170b on a LOS mmol scale following the method 
described tor Id. The product was isolated in 71% yield after flash chromatography on 
silica gel (eiuant EtOAcipeu ether 30:70 v/v). 

170d N^2.Thienyi)ethyi-N*<(2R)-l<ydoheinrIoxycarbonyl-2J-dihydroi^^ 
carbonyl)-glycine. 

This was prepared from 170c on a 0.75 mmol scale following the method described for 
If. The product was used without purification, assuming a yield of 100%. 

170e Methyl (3R)-2-{N.(2-thienyl)efhyI-N.((2R>l-cydohex^^ 
dihydroindole-2<arbonyl)-giycyi}-1^394-tetrahydraisoqi^ 

This was prepared from Ic and 170d on a 0.75 mmol scale following the method 
described for Id. The product was isolated in 59% yield after flash chromatography on 
silica gel (eiuant EtOAcrpeL ether 40:60 v/v). 

170f (3R)-2-{N-(2-Thienyl)ethyl-N-((2R)-l<ydohexyiox^ 
2<arbonyi)*gly<7l}-i;2«3.4-tetrahydro]soquinoUne*3-aceti add« 

This was prepared fiom ITOe on a 0.44 mmol scale following the method described for 
If. The product was isolated in 57% yield (157 mg) after flash chromatography on silica 
gel (eiuant EtOAc:peL ether AcOH 80:20: 1 v/v/v). 
HPLC System A tR=14.8' >98% 
Mass spec (FAB) m/e=493 [M+H1+ 
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EXAMPLE 171 



OH H HjC-f-CHa 

171a 



171b 



9i . 



H O 



171c 




I71d 




171e 





6 



,1X3 



171f 



171g 



171a(2RS)-2-Benyloxycarbonylaniino-l^A4-teti^ydronaphth^^ 

To a stirxed soludon of 1,2;3 Atetnihydronaphdmlene-2-carboxylic acid (3 g, 17 mmol) 
and N-meUiylmorpholine (2.1 mU 18.7 mmoi) under No was added (PhO)2P(0)N3 (4 naU 
18.7 mmol) and the mixture was heated at reflux for 2.5 hr then cooled to room 
temperature. Benzyl alcohol (3.7 mL, 34 mmol) was added and die soludon was heated at 
letlux overnight* cooled to room temperature, and concenuated in vacuo. The residue was 
taken up in EtOAc and washed successively with aq. KHS04» KHCO3 (twice), water and 
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biine. tilteied (Whatman IPS phase separator) and concentrated. The product was isolated 
in 57% yield (4.07 g) after flash chromatography on silica gel (eluant £tOAc:pet. ether 
10:90 v/v) 

171b Methyl NK(2RS)«1^.4-tetrataydronaphth-2-yl)-N-te/t-bat^^^ 
giydnate. 

This was prepared fiom 171a on a 7.1 mmol scale in three steps. The amine was 
deprotected by catalytic hydrogenoiysis over 5% Pd-on-carbon, then alkylated following the 
method described for 32a and finally reprotected with BOC2O following the method 
described for 141c (second part). The product was isolated in 14% yield after flash 
chromatography on silica gel (eluani EtOAc:peL ether 10:90 v/v). 

171c Methyl N-((2RS)-l^»4-tetrahydronaphth-2-yl)-^ycinate hydrochloride. 

This was prepared from 171b on a 1.0 mmol scale following the method described for Ic 
The product was used without purification, assuming a yield of 100%. 

171d Methyl N-((2RS)-l^^tetnfaydroiiaphth-2.yl).N.((2R^^ 

cydohexyIoxycarbonyI-23-dihydroindole*2<arbonyi>^yd]ut^ 

Ttds was prepared fix>m 74a and 171c on a l.O mmol scale tbUowing the 'method 
described tor Id. The product was isolated in 4S% yield after flash chromatography on 
silica gel (eiuani EtOAczpeL ether 30:70 v/v). 

171e NK(2RS)-lA3.4-Tetrahydroimphtfa-2-yl)-N-<(2RH-<7dohexyloxycai:1}oii^^^ 
diliTdroindoIe-a-carbonyD-glydne. 

lids was prepared from ITld on a 0.48 mmol scale following the method described for 
If. The produce was used without purification, assuming a yfeld of 100%. 

171f Methyl (3R)-2-{N.((2RS).U^»4*tetrahydroimphth-2-yl)-^^^ 

cydohexyloxycarbonyl-23*dihydroindole»2<arbonyl)-glyq^I}-lA3«4^ 

tetrahydroisoquinoline-3-acetate. 

This was prepared from Ic and 171e on a 0.48 mmol scale following the method 
described for Id. The product was isolated in 52% yield after flash chromatography on 
silica gel (eluant EtOAcrpeL ether 30:70 v/v). 



wo 93/20099 



PCr/GB93/00614 



II 



239 

I71g (3R).2-{ N.((2RS)- ia3,4.Tetrahydronapi»th.2-.vl)-N-((2R)- 1- 

cydoliexyioxycarbonyl-2J-djhydroindo]e.2-carbony i)-glycyi }- 1 .2.3.4- 
tetrahydroisoquinoiine-S-aceiic add. 

This was prepared from 171f on a 0.25 ramoi scale following the method described for If. 
TTie product was isolated in 60% yield (97 mg) alter tlash chromatography on silica gel 
(eluani ElOAcipeL edienAcOH 45:55:1 v/v/v). 
HPLC System A 1^= 16.8' >95% 
Mass spec (FAB) m/e=650 [M+H1+ 
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172a Ethyi (2R)-3«4-dihydro*5-(4-meihoxyphenyi)-2H*pyrrole-2-€arboxyiate. 

This was prepared from -t-meihoxwhenylmagnesium bromide on an 8.0 mmol scale 
following ihe method described for 87a. The product was isolated in 82% yield after flash 
chromatogn^)hy on silica gel (eiuant EiOAcipeL ether 30:70 then 40:60 v/v ). 

172b Ethyl (2R«SS)-5-(4-methoxyphenyl)-pyrroiidine-2-carboxylate. 
This was prepared from 172a on a 6.6 mmol scale following the method described for 
30a. The product was isolated in 56% yield after tiash chromatography on silica gel 
(eluaniEtOAccpeL edier 30:70 then 50:50 v/v), 

172c Ethyi (2R^S>l-((2R>l-cydohexyioxycarbonyI-23KUhydroiiidole-2-^ 
(4*methoxypheiiyi>pyrrolidine-2-carboxylate. 

This was prepared from 74a and 172b on a 0.69 mmol scale following die method 
described for Id. The product was isolated in 95% yield after flash chromatography on 
silica gel (eiuant EtOAc:peL ether 30:70 v/v). 

172d (2R«5S)-H(2RH-CydohexyloxycarbonyI-23-dihydroindole-2Har^^^ 
meth037phenyl>pyrrolidiiie-2-carboxyitc add. 

» 

This was prepared &om 172c on a 0.65 mmol scale following the method described for 
if. The product was used wiUiout purification^ assuming a yield of 100%. 

172e Methyl (3R)-2-{(2R3S)-l-^((2RVl-cydohexyloxycarbonyl.23^ydroindoIe.2. 

carbonyl)-5-(4-niethoxyphenyl)-pyrrolidine-2-carbonyI}«1^3«4« 

tetrahydroisoquinoline-3-carboxyIate. 

This was prepared Ixom 26a and 172d on a 0.32 mmol scale following the mediod 
described for Id. The product was isolated in 69% yield after flash chromatography on 
silica gel (eiuant EtOAc:peL ether 40:60 v/v). 

172f (3R>2-{(2R^S)-H(2R).l-CydohexyIoxycarbonyI-2J^ydroindole-2. 
carbonyl)-5-f4*inethoxyphenyi)-pyrroiidine*2*carbonyl}-l«23«4- 
tetrahvdroisoqiiinoline-3-carboxvIic add. 

This was piepaied Scorn 172e on a 0.22 mmol scale following the method described for 
If. The product was isolated in 69% yield (95 mg) after flash chromatography on silica gel 
(eiuant EiOAc:AcOH 100:2 v/v). 
HPLC System A 1^=15.4' >98fc 
Mass spec (FAB) m/e=652 [M+H]"^ 
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EXAMPLE 173 



CO- 





H O 

173a 




173b 



173c 




o — >o 



173d 






.X 



XX) 



173e 



173a Methyl N-(indan-2*yi)»glydnate. 

This was prepared from indan-2-amine on an 8.0 mmol scale foliowina the method 
described for 32a. The product was isolated in 44% yield after flash chromatography on 
silica gel (eluant ElOAc ). 



wo 93/20099 



PCr/GB93/006l4 



242 

173b Methyl N-(indan-2-yO-N4(2R). l-cydotiexyioxycarbonyi-2J-dihydroindoie-2- 
carbonyO'giydnate. 

This was prepared from 74a and 173a on a 0.69 mmoi scale followina the method 
described for id. The product was isolaied in 80% yield after flash chromaiography on 
siiica gel (eluant EtOAcroeL ether 30:70 v/v). 

I73c N-<taclan-2-yl)-N*^(2RVl^:ydohexyloxycarbonyl-2JHiihyc^ 
glycine. 

This was prepared from 173b on a 0.55 mmol scale following the method described for 
If. The product was used without puriricarion. assuming a yield of 100%. 

173d Methyl (3R>2-{N.(indan.2.yl).N.((2R)-l-cydohexyioxyGarbonyl-23- 
dihydroindoIe-2-^:arbonyl)-glyqrl}.lJ3.4-tetrahydroiw 

This was prepared ftom Ic and 173c on a 0.27 mmol scale following the method 
described for Id. Tlie product was isolated in 73% yield after flash chromatography on 
silica gel (eluant EtOAczpeL ether 40:60 v/v). 

173e (3R)-2-{N-4Indan-2-yl)-N-<(2R)*l<ydohexyIoxyca^ 
carbonyi)-glycyi}«lJ2J*4-tetrahydroisoqiiinoiine*3-aceticad 

This was prepared from 173d on a 0.20 mmol scale following the meUiod described for 
If. The product was isolated in ??% yield (75 mg> after flash chromatography on silica gel 
(eluant EtOAcrpet eihenAcOH 80:20:2 v/v/v). 
HPLC System A tR=l5.8' >98% 
Mass spec (FAB) m/e=658 
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H 



H 




174b 



174c 




174d 



174e 



174a Methyl N-(2>cydohexylethyI)>N-(N-im>butyIoxycarbonyl-phenylalanyi> 
glydnatfe 

TTiis was prepared firora 32b and BOCPheOH on a 2,0 nunol scale following the method 
described for Id. The product was isolated in 93% yield after flash chromatography on 
silica gel (eluant £tOAc:peL edier 23:75 v/v). 

• • 

174b Methyl N-(2-cyciohexylethyl)i.N-(N-(3-indoleace»}r|)-phenylalanyl)-glycinate. 

This was prepared from 174a on a 1.86 mmol scale following the method described for 
32d. The product was isolated in 52% yield after flash chromatography on silica gel 
(eluant EtOAc:pet ether AcOH 65:35:1 v/v/v). 
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174cN-(2-Cydohexyiethyi)-N-(N-(3-indoleacetyi)-phenyialw 

This was prepared from 174b on a U.48 mmoi :>cale following the method described for 
34. The producL was used without puriricauon. assuming a yield of li)i)7r, 

174d Methyl l-{N-(2*cyciohexylethyi)-N-(N-(3-indoleacedrl)-phenylalanyi}-giycyi}-D- 
proiinate. 

This was prepared from 174c and D-ProOMe on a 0.48 mmol scale following the method 
described for 54. The product was isolated in 42% yield after flash chromatography on 
silica gel (eluant EtOAc). 



174el-{N-(2-Cydohexylethyl)-N-(N-(34ndoieacetyi>*p^^ 

This was prepared from 174d on a 0.20 mmoi scale following the method described tor 
If. The product was isolated in 61% yield (72 mg) after flash chromatography on silica gel 
(eluant CHCl3:MeOH:AcOH 35:2:1 v/v/v). 
HPLC System B tj^=10.4' >95% 
AAA Phe 0,98: Pro L02; Peptide contem^7% 
Mass spec (FAB) m/e=o87 [M+H1+ 



EXAMPLE 175 



46a 



r 

H 




175a 



175b 




175c 



175d 
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175a Methyl N.(2.cydoliexylethyr)-N-((2S)-2.(3-indoleacetylaininoM- 

phenylbutanoyi)-giycinaie. 

This was prepared ftom 46a on a i.74 mmoi scale following the method described for 

32d. The product was isolated in 61^?: yield after flash chromatography on silica gel 

leluant EiOAc:peL ethenAcOH 65:35:1 v/v/v). 

» 

17Sb N-(2-Cydohexylediyi)-N.((2S)-2-(3-indoleacetyiaiiiinoM-phenyibutanoyl)- 
glycine. 

This was prepared from 175a on a 0.53 mmoi scale foUowing die medjod described for 
If. The product was used wiUioui puritlcauon. assuming a yield of 100%. 

17Sc Methyl HN-(2^yclohexylethyl).N^(2S)-2-(3.lndoleacetylaniuio)-4- 
phenylbutanoyl)>glycyI}-D<proljiiate. 

This was prepared from 17Sb and D-ProOMe on a 0.53 mmoi scale foUowing the method 
described for 34. The product was isolated in 39% yield after flash chromatography on 
silica gel (eluant EtOAc). 

175d MN.(2-Cyclohexylethyl)-N-((2S)-2-(3.indoleacetylaiiuno)-4-phenylbataiioyl)- 
glycyi}-D-proiine. 

This was prepared from 175c on a 0.29 mmoi scale foUowing die raediod described for 
If. The product was isolated in 67% yield ( 1 16 mg) after flash chromatography on siUca 
gel (eluant CHCls-MeOH: AcOH 35:2: 1 v/v/v). 
HPLC System B 1^=15.8' >98% 
AAA Hph 1.04; Pro 0.96; Peptide content=93% 
.Mass spec (FAB) ni/e=623 [M+Nal+ 



BIOLOGICAL TESTING 

The compounds of die present invention arc potent ligands for die CCK-A and/or CCK- 
B receptors. Those which are antagonists at die CCK-B receptor also inhibit gastric acid 
secretion stimulated by pentagastrin. The mediods for measuring diese activities are 
described below: 
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Measurement of binding affinity for CCK*A receptors 

The pancreas of an SD rai was homogenized in a 20-foId volume of 50 mM Tris-HCl 
buffer ipH 7.7) by the use of a Polyirone-iype homogenizes ihe homogenate was twice 
centrifuged for 10 minutes at 50000 g by the use of an uitra-ccnnifuge. the precipitate dius 
obtained was suspended in a 4l)-foId volume of 50 mM Tris-HCl buffer (containing 0.27c 
BSA. 5 mM MgCU. 0.1 mg/ml bacitracin and 5 mM DTT; pH 7.7), and the suspension 
was stored at -80^ until the membrane preparadons were required. 

The membrane pieparauons were then warmed to room temperamre, diluted 1:10 with 
the buffer and incubated ait 37''C for 30 minutes in die presence of PHlL-364.718 and die 
test compound dien separated by sucdon fiitnuion. Non-specitic binding was determined 
in die presence of I \xM L-364J18. The amount of labelled Ugand bound to the receptor 
was measured by die use of a liquid scindUadon counter: IC50 values were determined 
being that concentnuion of test compound required to inhibit specific binding by 50%. 

Measurement of binding affinity for CCK-B receptors 

About 100 SD rats were decapitated without anaesdiesia* the whole brain was 
immediately excised from each of the rats and homogenized in 10-fold volume of 0.32 M 
aqueous soludon of sucrose by the use of a Teflon-coated homogenizes die homogenate 
dius obtained was centrifuged for 10 minutes at 900 g by the use of a cooled centrifuge, 
and die supernatant was further centrifuged for 15 minutes at 11500 g. The precipitate 
dius obtained was dispersed in 50 mM Tris-HQ buffer (pH 7.4) containing 0.08% Triton 
X-100, this suspension was allowed to stand for 30 minutes and again centrifuged for 15 
minutes at 1 1500 g. the precipitate dius obtained was washed twice with 5 mM Tris-HCl 
buffer and twice with 50 mM Tris-HCl buffer in that order widi centrifugal separation, the 
washed precipitate was suspended in 50 mM Tris-HCl buffer, and die suspension dius 
obmined was stored at -80^ undl the membrane preparadon was required. 

The membrane preparadons were warmed to room temperature, diluted widi 10 mM 
HEPES buffer (containing 130 mM. NaCl. 5 mM MgCU. ImM EGTA and 0.25 mg/ml 
bacitracin; pH 6.5) and incubated at 25'C for 120 minutes in die presence of [^^I]BH- 
CCK-8 and the test compound, then separated by sucdon liltradon. Non-specific binding 
was determined in die presence of 1 ^M CCK-8. The amount of labelled Ugand bound to 
the receptor was measured by the use of a y-counter; IC50 values were determined, being 
that concentradon of test compound required to inhibit specific binding by 50%. 



wo 93/20099 



PCr/GB93/00614 



247 



Table 1 summarises CCK-A and CCK-B binding data tor representative examples of the 
preierred compounds: 



Table I 

E;ttWnplg No, Racenmr hin ding utfinitv TP , ^ (nM) 









1 

i 


17U 


20 




160 


10 


3 


430 


43 


11 


>10,000 


760 


16 


7,700 


480 


17 


10.000 


270 


18 


6.500 


390 


19 


• 

3,500 


290 


21 


> 10.000 


140 


24 


> 10,000 


190 


28 


4.7 


22 


30 


5.600 


100 


31 


2,700 


18 


36 


> 10.000 


2.3 


45 


> 10.000 


30 


69 


>10.000 


39 


74 


> 10.000 


1.0 


75 


> 10.000 


0.87 


• 85 


> 10.000 


9.0 


89 


> 10.000 


1.9 


97 


> 10.000 


16 


107 


>10.00O 


56 


127 


> 10.000 


800 


131 


> 10.000 


0.25 


136 . 


> 10,000 


20 


141 


> 10.000 


4.7 


146 


> 10.000 


9.3 


152 


> 10.000 


2.9 


153 


> 10.000 


l.O 
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Table 1 (cont) 

Examnle No. Recenrnr binding affinity tC,„ ; nM) 







cck;-p 


160 


> 1 0.000 


8.8 


165 


> 10.000 


1.0 


171 


>10.000 


8.7 


174 


> 10.000 


0.94 



Measurement of inhibition of pentagastrin-stimuiated gastric acid secretion in rat 

A cannula was inserted into the trachea of a rat anaesthetised with ureihane 
(iniraperitoneally administeied. 1.25 g/Kg), its abdominal wall was incised to expose the 
gastric and duodenal portions, and a polyethylene cannula was set in the anterior stomach 
after ligadon of the cardia. The duodenum was then subjected to slight section, a 
polyethylene cannula was inserted from the incised portion toward the stomach, and die 
pylorus was ligated to fix die cannuhu 

Physiological saline (widi pH adjusted to 7.0) was perfused from die anterior stomach 
toward the pylorus at a rate of 3 ml/min. and the gastric-acid secretion was measured by 
continuous titration of the perfusate by the use of a pH-stat (AUT-201; product of Toa 
Electronics. LtxL). The continuous titration was carried out by using 25 mM NaOH 
solution until the pH reached 7.0. and the result was expressed as the amount of gastric 
acid secreted for every 10 minutes (raE^lO rain.). Pentagasirin was intravenously 
adminis^red at a rate of 15 ^g/Kg/hr. 

The secretion of gastric acid increased upon administration of pentagasuin, reaching the 
maximum level after 60 minutes and stably maintaining diis level after thaL A test drug 
was then intravenously administered, and the secretion of gastric acid was measured; ED<o 
values were determined, being the amount of the drug required to reduce the amount of 
secreted gastric acid down to 50% of die maximum level. 

Table 2 illustrates representative ED50 values. It can be seen diat compounds of die 
present invention show a substantial advantage over previously reported gastrin 
antagonists. 
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Table 2 



Compound of Example 281 of US 

Patent No. 4.820.834 (L-365,260) 4.2 

Compound of Example 20 of 
European Patent No. 0,405,537 Ai 
(PD-134308) 2.1 

Compound of Example 74 0.74 

Compound of Example 153 0.20 

The experiments described above demonstrate that the compounds of the present 
invention are high affinity ligands for the CCK-A and/or the CCK-B receptor, and that 
those which preferentially bind to the CCK-B receptor can inhibit the stimulation of 
gastric acid release due to pentagastrin. They are therefore useful in the treatment of 
disease suites in which the CCK-A, CCK-B or gastrin receptor is implicated as a mediating 
factor. 

In the case of the CCK-A receptor such disease states would include pancreatitis, 
disorders of gastrointestinal motility, irritable bowel syndrome, and CCK-dependent 
tumours. 

In the case of the CCK-B receptor such disease states would inciude disorders of the 
central nervous system such as anxiety, psychoses, Parldnson's disease, Tourette's 
syndrome. Huntingdon's chorea, and neural damage following ischaemia (for example 
alter a stroke). 

In the case of die gastrin receptor such disease states would include disorders of the 
gastro-intestinal system, for example gastric and duodenal ulceration, gasuitis, reflux 
esophagids, ZoUinger-Ellison syndrome, gastrin-sensitive pancreatitis, and gasttin- 
sensitive tumors. 

m 

The compounds of the invention can also be used in the conurol of appetite and pain 
(including the potentiation of opiate analgesia). 



The compounds of this invention and salts thereof can be administered orally (including 
sublingual administration) or parenterally in the form of tablets, powders, capsules, pills, 
liquids, injections, suppositories, ointments and adhesive plasters. 
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The carrier and excipieni for pharmaccuucal manuiaciuring can be a solid or liquid, 
nontoxic medicinal substance, such as lactose, magnesium stearaie. starch, talc, gelatin, 
agar, pectin, gum arable, olive oil. sesame oil. cocoa butter, ediyiene glycol and other 
commonly employed materials. 

Examples of formulations using the compounds uf this invention are described below. 

Preparacioii of 20 mg-tablefs 

Compound of Example 4 flOO g), lactose i367 g) and com starch (90g) were 
homogeneously mixed together by the use of a flow granulating coater (produce of 
Ohgawara Seisakusho), 10% aqueous solution of hydroxypropylceilulose (200 g) was 
sprayed into the mixture, and granulation was then performed. After drying, the granules 
were filtered through a 20-mesh sieve. 20 g of carboxymethylcellulose Ca and 3 g of 
magnesiuin stearate were then added, and the mixture was treated in a rotary tablet 
machine equipped vdth a pesde of 7 mm x 8.4 R (product of Hata Tekkosho), thus 
producing uiblets each weighing 120 mg. 

Preparation of 40 mg-tablefs 

Compound of Example 4 (140 g), lactose (280 g) and com starch (70g) were 
homogeneously mixed together by the use of a flow granulating coater (product of 
Ohgawara Seisakusho). 10% aqueous soludon of hydroxypropylceilulose (175 g) was 
sprayed into the mixture, and granuladon was then performed. After drying, the granules 
were filtered through a 20-mesh sieve. 14.7 ir of carboxvmethvlcellulose Ca and 2.8 z of 
magnesium steamte were then added, and the mixture was treated in a romry tablet 
machine equipped with a pestle of 7.5 mm x 9R (product of Hata .Tekkx)sho), thus 
producing tablets each weighing 150 mg. 

The clinical dosage of the compounds of this invention will be determined by the 
physician taking into account die precise illness, and the body weighu age, sex. medical 
history and other factors of the padent to be treated. In general the dosage when 
administered orally will be between 1 and 1000 mg/day in either a single dose or sub- 
divided into smaller muldple doses. 
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CLAIMS 



I . Compounds of general formula I. or pharmaceudcaily acceptable salts theieoi: 



wherein: 
Ais 



A - B 



I 




II 



(CH2)5-C- 



n 




IV 




I II 
i^^2)T VI 



X' 



R2 



vin 



R3 



R4 




II 




(CH2)r c- 




m 




II 



(CHaJt- C 




X' 
II 

NH-C- 



p (CH2)b X' 

I 

R2 



vn 



DC 



or an a-amino acid residue containing an aromadc side-chain (e.g. L-Tip, L-Hph, 
L-Phe, L-Phg, D-Tip, D-Hph, D-Phe. D-Phg) which is optionally substituted at die 
N-terminal amino group; the N-tenninal subsntuent is selected from R^. 
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Bis 



•N- 
I 

R6 



R8 X2 

X II 
'vCH2)g (CH2)g-C-(CH2)- 



X 
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.{CH2)rR'' 

(CHgh-C-D-R" 



xvu 



xvm 



D (in the exen^lificaiions of C showing it) is absent, any a-amino or inuno add 
residue, any N-methylated a-amino add residue. P-alanine; 



-N - 

Y 



16 



(CH2)j 




(CHa), I 
I ^ CO- 

CO- 

R* is -H, halo, -OH -CO2H, -CF3. -NO,, -CN, CH3. lower alkoxy (Ci - C3, linear or 
branched), lower alkylcarbonyl (Ci - C3, linear or branched), phenyicariwnyl; 

r2 is absent, H, alkyl (Cj - Cio, linear, branched or cyclic), unsubstimted or 
subsrimted phenyimethyl (subsrituents are 1 or 2 of halo, -OH, -CO2H, -CF3, -NO2, 
-CN, -CH3, or -OCH3), -CSR»9, -CORI^ -COjR'', -CONRi^ -CH2C0,R»', 
-CHaCOR'', -SO2R"; 

R^ and R'* are independendy selected from R^ but when situated on adjacent carbons' 
may fonn an unsubsdtuted fused aromatic carbocyclic or heterocyclic ring; 

R^ is H, -OH, lower alkyl (Ci - C5, linear or branched) lower alkoxy (Ci - Q, linear 
or branched), subsrimted or unsubstimted phenyl or phenyimethyl or phenyhnethoxy 
(substinients are 1 or 2 of halo, -CH3. -OCH3, -CO2H, -NO2. -CF3 or -OH), 
cyctohexyl, cyclohexylmeihyl, cyclohexylmedioxy, 

R* is H, -(C3^2)k-X*-(CH2)l-R^^ 1-indanyl, 2-indanyl, I2,3,4-tetrahydronaphth-l-yl, 
or l,23.4-tetrahydn>naphth-2-yl; 
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R' is H. methyU or lopther with R* fonas a saturated, unsubstituted. cydoalkyi rine 

R* is H, tert-butyl, cycloaikyl (C3 - Cg), subsiituied or unsubsnmied piienyi 
(substituents arc i or 2 of halo, -CN. -CH3. -OCH3, -COoH. -NOj. -CF, or -OH), the 
side chain of a naturally occmring a-amino add, -CHR^23^ or togedier with R' 
fonns a saturated unsubsdtnted cycioalkyl ring (C3 - C^); 

R' and R^° are independenriy selected firan R^, phenyiihio. phenoxy, 1-napthyl, 
2-napthyU or when situated on ac^acent carbons may together fonn a fused benzene 
rins 

Rii and R^2 axe independendy a halo. -OK -NO,. -COjH, -CFj, -CH3. -OCH3, 
phenyl, or together when on adjacent carbons R^^ and R^^ n^y form a second 
benzene ling; 

R*3 and R** are independently chosen ftom H, halo, -OH. -NO2, -CF3, -CH3, -OCH3, 
-(CHaUCO^ -(CH2)„CONH2. -iCEi^JOO^i, -(ai2)„S03H, or together when 
simated on adjacent carbons R^ and R'^ may fotm a second fused benssne ring; 

R'5 is H, lower alkyi (Q - linear or branched), substituted or unsubstimted phenyl 
or phenylmediyl (subsrimenis are 1 or 2 of halo, -CI^. -OCH3. -CO2H. -NOo, -CF3, 
-CN or -OH); or 

II II 
-(CH2)i-C-D-R« , -CH=CH-G-D-R'8 

XXI xxn 

wheie the double bond may be either of cis or trans disposidon; 
R^^ is defined as R^; 

R" is H. di-Iower allqrl (Ci - Q) mediyl, cycioalkyl (C3 - Cio), -O-cydoalkyl (C3 - 
Cio), -S-cydoalkyl (C3 - Cio), -SOjsrydoalkyl (C3 - Ciq), -I-adamantyl, 
.2-adamantyl, unsubstimted or substimted phenyl (substiments are 1 or 2 of halo, 
-CH3, -OCH3, -CO2H. -NO2, -CF3 or -OH); 
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is -H, -OH, -CO2H, -CO2CH3, aikyi (Cj - Cg, linear or branched), cycioalkyi (C3 - 
C7), allcoxy iCi - Q, linear or branched), phenyimethyl, phenyimethoxy, NR^R^^; 

R^' and R^"* are independently selected ftom H, alkyl (Cj - C12, linear or branched), 
cycioalkyi (C3 - C8)-(C3l2)„- or polycycloalkyl (C3 - Ci2)-(CH2)„- where said cyclic 
or said poiycyclic group may be fimher substiniied by up to four substiraents 
independenriy selected from Cj - C3 alkyl; substimted or unsubstimted 
phenyl-(CH2)n- (subsiimienis may be 1 or 2 from halo, -CH3, -OCHa, -CO2H, -NO2, 
-CF3 or -OH), 1-adamantyl, 2-adamantyl, heterocyctoalkyl (3-8 membered ring, 
where heteroaioms are 1 or 2 of -NR^-, -0-, -S-, -SO2-), or together R*' and BP in 
combination with the N of an NR'^R^" group may form a 3-8 membered heterocyclic 
ring; 

R2^ is branched alkyl (C3 - Cg), cycioalkyi (C3 - Cg). unsubstimted or substituted 
phenyl (subsriments are 1 or 2 of halo, -CF3, .CO2H, alkyl (Ci - Q, linear or 
branched), alkoxy (Ci - C5, linear or branched), -CN, -NO2 and -OH), 1- or 2-napthyl. 

2- or 3-indoIyl; 2-. 3- or 4-pyridyl; 2- or 3-thienyl; 1-, 2- or 3-pyirolyl; 2- or 

3- (l-methyl)pynolyl; 2- or 3-fuiyl; 

R^ and R^^ are independently H, alkyl (Ci - Cg, linear or branched), 

-(CH2)o-X5-(C2i2-)pR^, 
-(C2l2)o-C02R^'. 

-(CH2)o-R2^ 
-(CH2)o-CX)NR^R29. 

-OCO(CH2)o-R27, 

-OCONH(CH2)o-R^, 

-NHC02(CH2)o-R"; 

R2* and R25 are independendy H, alkyl (C, - Q, linear or branched), or together widi 
die N of the NR^^R^s group form an unsubsntuted, saturated or unsaturated, 4-7 
membered heterocyclic ring; 

R2^ is H, lower alkyl (Cj - Q, linear or branched), phenyl or phenyimethyl; 

R^ is H, alkyl (€3 - Cg, linear or branched), cycioalkyi (C3 - Cg), substimted or 
unsubstimted phenyl or phenyhnethyl (substiraents are 1 or 2 of halo, -CH3, -OCH3, 
-CO2H, -NO2, -CF3 or -OH), 1-adamaniyl, 2-adamantyl: 
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and are independentiy R^^ or together with the N of the NR^^R^^ group form 
aa unsubstinued. saturated or unsaturated. 4-7 membered hetnocvcHc nns. or 
benzofiised 4-7 membered heterocyclic ring; 

and wherein: 

aisO-3 
bisO-2 
c is 0 or 1 
disO-2 
e is 0 or 1 
fisO.4 
gisO-3 
hisO-2 
iisO-3 
jisO-2 
kisO-3 
lisO-3 

■ 

misO-3 
nisO-4 
oisO-3 
pisO-3 
qisO>4 

is O, H2, S 
X2isO.H2,S 
X3 is O, H2, S. F, 

X* is absent. -0-. -CHOH-. -CO-, -SO2- 

X^ is absent, -0(CH2)q-. -(CH2)q-C0-, 
-0(CH2)q-C0-, -S-(CH2)q-, -SOjCCH, V. 
•S02(CH2),-CO., -SCXCH2),-. -NHCCHi),-, 
-NCHaCCHa),-, -NH(CH2),C0-, NCH3(CH2)qCX>.. 

can be either a single or double bond; when two occur in the same molecule 

they must be simultaneously double or single. 
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2. Connounds of Claim 1 or pharmaceudcaily acceptable salts thereof, wherein: 

AisVn 

BisX,XIV 

CisXV.XVIorXVn 

3. Compounds of Q a im 2 or phaimaceuticaily acceptable salts thereof, wherein: 

BisX 
CisXV 

is at the 3- posidon of the aryi ring 
R'^isH 

R^isHorCHs 
R^isHorCHs 

and wherein: 

c+d+essOorl 
fisOorl 
. gisO, lor2 
h is 0 or 1 
X'isO 
X^isOorHz 

4. Compounds of Claim 3 or phaimaceuiically acceptable salts thereof, wherein: 

R^'isH: 
R^isH: 

R^ is ten-butyl, cycloalkyl (C3 - Cg), subsdmted or unsubstituted phenyl (substinients 

are I or 2 of halo, alkyl (Ci - C3), alkoxy (C, - C3). -COjH, -NO2, -CF3 or -OH). 
CHR22r23; 

is H, halo, -CH3, -OCH3; 
R^'^isH; 
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II 

R"is — (CH2)i— C— D — Ri« XXI 

wherein D is absent. Gly or ^Ala: 

is -OH, lower allqrl (Cj - C4, linear or branclied), lower alkoxy (Cj - Q, linear or 
branched), NR2*r25; 

r22 and R^ are independently H. lower alkyl (Cj - Cg, linear or branched), lower 
alkoxy (Cj - C4, linear or branched) 

-(CH2)o-J^-(CH2)p-R" 
-tCH2)o-R" 

R^ and R^ are independently H, methyl, ethyl or in combinadon with the N of the 
NR^R^ group togedier fonn an unsubstitnted, saniraied or unsaturated, 4-7 
memboed heterocyclic zing; 

cisO 
disO 
eisOor 1 
i is 0 or 1 
X^isOorHo 

3. Compounds of Qaim 4 or phannaceudcaily acceptable salts diexeof« wherein: 

■ 

R3 is -a. -Br, -CH^ or -OCH3 
R^isH 

is -(CH2)rC02H 

and R^^ arc independently lower alkyl (Ci - Cg. linear or branched), 
-(CH2)o-CKCH2)p-Ph. -(CH2)o-Ph. 

eisO 
fisl 
gis 1 
hisO 

siBxeochenxistry at R^^ subsdment is 
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6. Compounds of Claim 2 or piiannaceuticaiiy accepabie salts tiieieof, wJierein: 

B is -N C- XXm 

I II 

(X wliere c = d = e = zero) 
C is XVIorXVn 



and are independently H or CHj; 



X3 

R" is -(CH2>,— C-R" 



XXIV 



(XXI when D is absent) 



R" is phenyl, phraiylmethyl, phenylmethoxy, cyclohexyl' cydohexyhnethyl, 
cyclobexylmethoxy; 

R>8 is -H. -OH, -NR^R25, lower alkoxy (Q - C3); 

R2* and R25 are independently H, lower alkyl (Ci - C4. linear or branched), or 
together with the N of the NR22r23 group form an unsubstituted, saturated, 4-7 
membered heterocyclic ring; 

f+g= I or2 
iisO, 1 or 2 
X^isO 

X^andX^ arc independendy O or Ho. 
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7. The following panicuiar compounds within claims 2 to 6 or pfaamiaceuticaiiy 
acceptable salts thereof: 

Example No. 

1 (3R)-2-l>f-(3-CUarophenylcarfaamoyl)-0-bcnzyl-tfareonyl]-l^ 
tetrahydioisoquinoline-3-acetic acid 

2 (3R)-2-[N-(3-Bromophenyicarfaamoyl)-C)-benzyl-thiconyl]-lZ3,4- 
tetrahydioisoquinoline-3-acetic acicL 

3 (3R)-2-[N-(3-Methylphenylcarbamoyl)-0-benzyi-threonyl> 
tetrahydroisoquinoline-3*acetic add. 

4 (3R)-2-[N-(3-Acetylphenylcarbamoyl)-0-benzyI-thieonyl]4;23t^ 
tetrahydroisoquinoline*3-acetic a^ ^f. 

J (3R)-2-[N-(3-Isopropoxyphenylcarbamoyl>Obenzyl-threonyl]- 1^3»4- 
tetrahydroisoquinoline*3-acetic add. 

6 (3R)-2-IN-0-CyanophenylcarbamoylH)-benzyI-dTOonyl]-l A3»4- 
tetrahydioisoquinoline-3-acetic add. 

7 (3R)-2-[N-(3-CWon)phenylcarbamayl)-0-ren^butyl-threonyi]-l^ 
tetrahydroisoquinoline-3-acetic add. 

8 (3R)-2-[N-(3-Chlorophenylcarbanioyl)-0-benzoyl-thrconyl]- 1 A3,4- 
teirahydiDisoquinoline«3-acetic acid. 

9 (3R)-2-[N-(3-CUorophenylcarbamoylK>-(4-cWoroben2yi)-tfareonyl]^^ 
tetrahydxDisoquinoline-3-acenc add. 

10 (3R)-2-[(2S)-2-(3-TrifluoromBihylphenylcarbamoylamino)-hexanoyy 1 ,23,4- 
tetxahy(boisoquinoline*3-acedc acid. 

// (3R)-2-[(2S)-2-<3-ChtoiophcnyIc3rbamoylamino)-hexanoylH^ 
tetrahydroisoquinoline-3-acedc acid. 

12 (3R)-2-[(2S>2-(N-(3-ChIorophenylcarbamoyi)-mediylamino)-^^ 
tetrahydroisoquinoiine-3-acedc acid. 

13 (3R)-2-[(2S)-2-<3,4-DichloropfaenyIcarbamoylamino)-4-phenylbutanoyl]-l,23.4- 
tetrahydroisoquinoIine-S-acedc add. 

14 (3R)-2-[(2S)-2-(2-MethyIphenylcarbamoylamino)-4-phenylbutanoyl]-l,23 
tBtrahydroisoquinoline-3-acetic add. 

75 (3R)-2-[(2S)-2<4-MethylphenylcacfaamoyIamino)-4-phenyibutanoyl]-lA3,^ 
teirahydroisoquinoiine-3-acedc add. 

16 (3R)-2-[(2S)-2-(3-Methoxyphenyicarbamoylamino)-4.phenylbutanoyl]-I,23,4^ 
tetrahydroisoquinoiine-3-aceuc acid. 
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Example No. 

17 (3R)-2-[(2S)-2-(3-ChlorophenyicarbamoyIainino)-4-phcnyibuianoyl]-l^^ 
tetrahydroisoquinoiine-3-acetic acid 

18 (3R)-2-[N-(3-ailorophenyicarbamoyi)-valyl]-lA3,4-tetra^ 
acetic acid. 

1 9 (3R)-2-[N-(3-Bromophenylcarfaamoyl)-vaiyl]-ia3»4-tet^ 
acetic acid 

20 (3R)-2-[N.(3-MethyIphenyicarfaamoyl)4soleucyl].i;2,3,4.ten^ 
3-acetic add 

2 1 (3R)-2-[(2S)-2-(3-ChlorDphenyicarbamoyiaimno)-3,3-ciimeihyibutanoyi]- 1 ,2^,4- 
tetnihydroisoquinoline-3-acetic acid 

22 (3R)-2-[(S)-aK3-Chloropheijyicarbamoyiam2no)-phcnylacetyl]- 1 ^,3,4- 
tetrahydroisoquinoline-3-acetic acid 

23 (3R)-2-[(S)-a-(3-Methylphenyicarbamoylaniino)H:yclohexaneacetyl]-lA3A 
tetrahydroisoquinoline-3-acetic add 

24 (3R)-2-[(2S)-3-(2-Adaxxiantyloxycarbonylamino)-2-(phenyicaibaxM 
propanoyI]-l,2,3,f^tetrahydrois()quinoUne-3-acetic add 

25 (3R)-2-[(2S,3R)-2-(3-CMorophenyicarbamoyiaimno)-3-phenylbutanoyi]- 1 ,2,3,4- 
teti:abydroisoquinoIiae-3-acetic acid 

26 (3R)-2-[N-(3-aUorophenylcarfaamoyl)-0-benzyi-thrcony 
tetxahydioisoquinoiine-3-carboxylic add 

27 (3R)-2-[N-(3-Bromophenyicarbamoyl)-0-ben2yl-thrconyl]- 1,2»3,4- 
tetrahydroisDquinoIine-3-carboxyiic nci d . 

28 (2R,4S)-l-[N-(3-Chlorophenylcarbainoyl)-0-ben2yi-threonyI]-4- 
phenylpyrroKdine-2-<:arboxyIic acid 

29 (2R,4R)-l-(N-(3-ailorophenylcarbamoyi)-0-benzyl.thiBonyl]-4- 
phenylpyTTolidine-2-acetic add 

30 (2R,5S)- l-[N-(3-aiiorophenyicarbamoyl)-0-benzyl-tiireonyI]-5. 
phenylpyiToiidine-2*carboxyiic add 

31 (3R)-2-[(2S,3R)-3-Ben2yIoxy-2-(3-chlorophenylcarbamoyla^ 
l,23,4-tetrahydroisoquinoiine-3-acedc acid 



wo 93/20099 



PCr/GB93/00614 



262 

S. Compounds of Qaim 1 or phannaceuncaily acceptable salts theteof. wherein: 

A is n, m. IV, V or VI 

BisX 

CisXVni 

and wherein: 

is H. -OH. halo, -CH3, -OCH3, -CN. -COoH or CF3; 

is absent. H, all^I (Ci - C^, linear or branched), -CO-alkyl (Q - Q, linear or 
branched). -CCVaikyl (Q - linear or branched); 

R^ is H. or allod (Cx - C^, linear or branched); 
R^isH;. 
cisO 

and aie independendy or O. 

9. Compounds of Qaim 8 or phaimaceudcally acceptable salts thereof, wheiein: 
D (in die exemplificanons of C showing it) is absent. Gly, p-Ala, XDC or XX; 
and wherein: 
R^isH; 

is absent or H; 
R^isH 

R^ is H, die side chain of a naturally occuning a-amino acid» CZHR^R^^; 

R" is -Oa -OCH3. NR2*R25; 

and R^ are independently H, alkyl (Ci - Q, Unear or branched), 
-(CH2)o-X5-(CH2)p-R27, -(CH2)o-C02R^ or (CE^^-K^; 

» 

R^ and R^ are independendy H or alkyl (Ci - C4, linear or branched), or together 
with die N of the NR^'*R^ group form an unsubstituted, saturated, 4-7 membercd 
heterocyclic ring; 
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is a branched alkyl (C, - Q), cycloalJcyi (C3 - Cg), phenyl, 1-adamantyl, 
2-adanianqrl: 

a is 0-2 

dandeazeO 
f is 1-3 
iislor2 

— are all double bonds. 
10. Compounds of Claim 9 or phaimaceaiically acceptable salts thereof, wherein: 



A is 




XXV 



H 



(n where 



isadoublebond,R*sR2sH,a = l,Xi =0) 



D is absent. 




XXVI 



00- 



(XK where R** is H, j = zero) 




xxvn 



(XX where R}^ is a j =zero) 



and wherein: 



R" is cydoalkyl (C5 - Cg); 

■ 

R^^isH; 

R^ is alkyl (C, - Cg, linear or branched), -(CH2)o-R^. 
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1 1. The following particular compounds widiin rinim^ 9 and 10 or phaimaceutically 
accroiable salts thereof: 

Examole No. 

32 Methyl N-a-cyclohcxylethyl)-N-((2S>2-(3-indoleaceiyiainino)-hexanoyl)- 
glydnate. 

33 N-(2<:ydohexyleihyO-N-((2S)-2-(3-indoleaceiylaniino)-hexanoyl)-glycine. 

34 l-{N-a-(^ohexytethyI)-N-((2S)-2-(3-indoleacetylamino)-hexanoyl)-giycyl) - 
pynolidine. 

35 Methyl N-{N-(2-cycIohexylethyl)-N-((2S)-2-(3-indoIeacetylainmo)-hex^^ 
glycyl}-D-pn)linaie, 

36 N- {N-<2-Cyclohexyiediyl>N-((2S)-2-^3-indoIeaceiylaiBino)-hBxanoyl)-glycyl } - 
D>proline. 

37 N-{N-(2-Cyclohexylethyl>N-((2SV2-<3-mdoleacewlaniino)-hexanoyl)-glycyl)- 
D-pq>ecolic add. 

38 N-{N-(2-CyclohexyIethyl>N-((2S)-2-(3-mdoleacetylaniino)-hexanoyl)-glycyl}- 
glycine. 

39 l-{NK2-Cyclohexylineifayl)-N-((2S)-2-<3%doleacetylaimno)-hexanoyl>glycyI}- 
pyiToIidine. 

40 l-{N-(2-Cyclohexylnaethyl)-N-<(2S)-2K3-indoleacetylainiiu))-h^ 
proline. 

41 l-{N-(2-Cyclohexylineihyl)-N-((2S)-2-(3-indoleacetyianiino)-hexanoyl)-glyc^^ 
D-proline. 

42 l-{N-(Cyclooctyhnethyl).N-((2S)-2-(3-indoleacetylaniino)-hexanoyl)-glycyl}- 
D-pioline. 

43 l-{3-{N-(2-CydohexyIethyl)-N-((2S)-2-(3-uidoleacetylainino)-hexanoyl)- 
amino }-propanoyl)-pyrrQiidine. 

44 N-(3-Cyclohexyipn)pyl)-N-((2S)-2-(2-indolecarbonylaimno>hexanoyl)-glyci^^ - 

45 N-(3-Cyclohexylpropyl)-N-(N-(3-indoleacetyi)-phenylalanyl)-glycine. 

46 N-(2-Cydohexyleriiyl)-N-((2S)-2-(3-isocjuinoUnecarbonylamino)-4- 
phenylbutanoyl)-glycine. 

47 N-{N-Phenediyl-N<(2S>2-(3-mdoleacetylaniino)-hexanoyl)-glyqrl)-D-proline. 

174 l-{N-Q-Cyclohexylethyl)-N-(N-(3-indoleaceQrl)-phenylalanyl)-glycyl}- 
D-proline. 

175 l-{N-a<:yclohexytethyl)-N-f(2S>2-(3-indoleacetylainino>4-phBnylbuian^ 
glyQrl}-D-piDline. • 
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II 



Compounds of Claim 1 or phannaceuticaily acceptable salts thereof, wherein: 



A is DC 




(n where is a single bond) 




11 



{CH2)rC- 



(TV where — are single bonds) 




(V where — are single bonds) 



xxvni 



XXIX 



XXX 



Bis 



■N 
I 

R6 



X 



X2 
II 

(CH2)5-C-(CH2)e- XXXI 



(X, where is H and c is zero) 



XI, XII. Xm and XIV 



CisXV 
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13. Conqioands of Claim 12 or phannaceudcally acceptable salts thexeot wheidn: 
is H, halo, -CH3 or -OCH3. 
R* is H or CHR22r23 or pfaenyi. 

R" and R^^ are independently H or phenyl, or together when on adjacent carbons 
R^i and R^^ may fomi a second fused aromatic nng, yielding a napthyl moiety. 

R^isH. 

II 

R^5 is H, or — (CH2)i— C— D— R" XXI 
R" is -OH, -OCH3 or -NHj; 

R^ and R^^ are independently H. all^l (Ci - Q, linear or branched), 
^CH2)„-x5-(CH2)p-R2'. -(di2)o-R27; 

r27 is cydoalkyl (C3 - Cg), phenyl; 
and wherein: 

aisOori 

disOor 1 

eisO 

fisO-2 

gisO-2 

iisO-2 

XiisOorH2 

X^isOorHj 

X3isOorH2 

X^ is absent or -O- 
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14. Compounds of Claim 13 or pharmaceutically accepable salts thereof, wherein: 



A is 




N' ^00- 

I 

R2 



(XXVm with a s zero andX^ » O); 



Cis 




xxxm 



(XV where f is I, g is 1, h is 0, R*' jj^ jj^^j j^is jg .(CH2)iC02H), 




XXXIV 



(XV were f is I, g is 0, h is 1. R^^ and R*** are H, and R^^ is -(CH2)iC02H); 
R2 is -COoRi'; 

R' and R^** are independendy phenyldiio, phenoxy, 1-napdiyl or 2-napdiyI; 

and wherein: 

i+j=0-4 

X'^ is absent or -CO-. 
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15. The following panicuiar compounds covered by Claims 12 to 14, or 
pfaamiaceudcally acceptable salts thereof: 

Example No. 

48 C3R)-2- {N-((2R)-l-rm-Butyloxycarfaonyl-23-dihydroindole-2-K:arbo^^^^ 
benzyl.threonyi}-i;U»4.tetrahydtoisoquinoline-3-aceric add. 

49 (3R)-2-{(2S)-2-((2R).l.reiT-Buiyloxycaxbonyl-23-dihydroi^^^ 

carbonylaminoH-phenylbutanoyl) - l,23,4-tetrahydiDisoquinoline-3-acenc 
acid. 

50 (2R).l-{(2S>2-{(2RVl-ferr-Butyioxycarbonyl-23-^ 
caibonyiaimnoH-phenylbutanoyl}-2,3-dihydroindole-2-acecic acid. 

51 (3R)-2-{((2R)-l-ferf-Butyloxycarbonyl-2^-dihydioindok^^ 
l^,3,4-tetrahydzoisoquinoline*3-acedc add. 

52 (3R)-2-{((2R).l-rerr-Butylacetyl-2,3-dihydroindole-2K^ 
l«23»4*tetrahydnHsoquinoIine-3-acetic acid. 

53 (3R)-2-{((2R>I-i(err-Butyioxycarbonyl-23HBhydio^ 
l,23>4-te]zahydniisoquinoiin&-3-carboxyIic add. 

54 (3R)-2-{(C2R>l-im-Butyioxycarbonyl.2^^ydroindole-2<arim 
isoleucyl}-l^Atetrahydioisoquinoline-3-acedc add 

55 (3R)-2-{(S>a-((2R)-l-rOT-Butyloxycarbonyl-23-dihydroi^^ 
carfaonylamino)-phcnylacewl} - l,2,3,4-ietrahydroisoquinoiinc-3-acenc add. 

56 (3R)-2-{((2R)-l-r£/T-Butyloxycarbonyl-23Hiihydroind^^^ 
D-prolyl}-l^,3,4-tetrahydiDisoquinolineo-acettc add. 

57 (3R)-2-{(2R)-l-((2R)-l-rerr-Butyloxycarbonyl-23-dihydro^ 
2,3-dihydioindole-2-K:arbonyl}-1^3,4-tetnihydioisoquinoiine-3-acen^ add. 

55 (3R)-2-{(2R,3S)-l-((2R>I-/m-Butyloxycarbonyl-23-daiyd^ 

3- phenyl-pyrroUdine-2s:arbonyl}-l^,4-ienahydroisoqtiinoline-^ add. - 

59 (3R)-2-{(2R,4S)-l-((2R)-l•^e^^Butyloxyca^bony^23-dihyd^om^ 

4- phenylthio-pyrioIidine-2s:arfaonyl}-l,23,4-tetnihydroisoqmno^^ 
carboxyiic add. 

60 (3R)-2-{(2R,4S)-l-((2R)-l.fm-ButyIoxycarbonyl-23-dihydrointo^^ 
4-phenylthio-pynotidine-2-carbonyl} -1 ^»4-tetnihydroisoquinoline-3-acedc 
acid. 

61 (3R)-2-{(2R,4R)-l-((2R)-l-an-Butyloxycaitonyl.2,3-dihydiDm^ 
4-phenylthio-pyrrolidine-2-carbonyI } -l,23»4-tetrahydroisoquinoline-3- 
carfaoxylic acid. 
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Examole No. 

62 (3R)-2- { (2R,4R).1-((2RV l-rm-Butyioxycarbonyi-2,3-dihydrom^^ 
4-benzyioxy-pyTn)iidine-2-carfaonyl } - 1 ♦2,3,4-tetrahydroisoquinoline-3- 
carboxyiic acid. 

63 (3R)-2- { (2R,4R)-1.((2R)- l-«/T-Butyioxycarbonyl-2,3-dihydroindole-2-carbon^^^ 
4-phBnoxy-pym)Kdinc-2-carbonyl } - 1 ,2,3,4-teirahydiDisoqiiinoline-3-carboxylic 
acid 

64 (3R)-2.((2R,4R>l-((2R)-l-m-Butyloxycarbonyl.2,3-dihydi^ 
4-phenyi-pyirolidine-2-carbonyi } - 1 ,23«4-tecrahydnii soquinolme-3-acetic add. 

65 (3R)-2-{(2R,4S>l-((2R>l-rOT-ButYioxycaibonyl-23-dihy^ 
4-phenyi-pyrroUdine-2-carbonyl}-l^,3,4-tetnihydroisoquinoU^^ 

66 (3R)-2-{(2R,4S)-H(2R)-l-rm-Butyioxycaibonyi-2,3-dihydrom^ 

4- benzyi-pyiroUdine-2-carbonyl)-1^3,4-tetrahydrDisoquinol^ 
acid 

67 2- ( (2R^S)- 1-((2R)- l-im-Butylaxycarbonyl-2^-dihydroindole-2H:arbo^^^^ 
phenyl-pynolidine-2-carbonyi ) - 1 ,23,4-tetnihydroisoquinoline. 

68 Methyl (3R)-2-{(2R^S)-l-((2R).l-fm-butyioxycaii)onyl-2,3Hii^ 
carbonyl)-5-pheny l-pyiioiidine-2-carbony 1 } - 1 A3,4- tetrahydroisoquinoline-3- 
carboxyiate. 

69 (3R)-2-{(2R,5S)-l-((2R).l.£m-Butyioxycarbonyl-23-dihydrointo^^ 

5- phenyl-pyiToUdine-2-carbonyl}-1^3,4-tetrahydroisoquinoIine-3-carbo^^^ 
acid 

70 (3R)-2-{{2R,5S)-l-((2R)-l-rm-Butyioxycarbonyl-23-dihydroindole^ 
5-phenyl-pyrrolidine-2-carbonyI ) • l,2^3,4-tetratiydroisoquinoiine-3-carboxaniide. 

77 N-{(3R)-2-{(2R^S)-l-((2R).l-reit-Butyioxycarbonyl-2^.dihydrDin^ 
carbonyl)-5-phenyl-pyxTolidine-2-<:arbonyl )-l^,4-tetrafaydr^ 
carbonyl} -glycine. 

72 (3R)-2-{(2R,5S)-H(2R)-l-Ncopentyioxycarbonyl-2;3-dihydioin^^ 
carbonyl)-5-pheny l-pyrroiidine-2-carbony 1 } - 1 A3»4-ietrahydioisoquinoIine-3- 
caiboxylic acid 

73 (3R)-2-{(2R^S)-H(2R)-l-Isopropyloxycarbonyl-2,3Kiihydroindole-2-^ 
5-pheny l-pyirolidine-2-carbonyl ) - 1 ^,3,4-ietnihydroisoquinoline-3-carboxy lie 
acid 

74 (3R)-2-{(2R^S)-l-((2R)-l-Cyclohexyloxycarbonyl.23-dihydn)^ 
carbonyl)-5-phenyl-pyin)lidine-2-carbonyl } - 1 A3,4-ietrahydioisoquinoiine-3- 
carboxyiic acid 
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Example No. 

75 (3R)-2-{(2RJS)-H(2R)-l-a-Adaimntyi)oxycaibonyl-23-dmydiDi^ 

caxb(myi)-S-phenyl-pyiioiidine-2-«arbonyi)-l^,4-tenahydroisoquinow 
carixncyUc add. 

76 (3R)-2-{(2R^S)-H(2R)-l-rfir^Butylcarfaamoyi-23-dihydtoindole-2•^ad)ow 
5-phenyl-pyiroUciine-2-carbonyll-l^3,4-tetiahydioisoquinol^^ 

acid. 

77 (3R)-2-{(2R^S)-H(2R)-l.^er^Bulylacclyl•23Kiihydro 
phmyI*pynol2dine-2s:arbonyl}-I,2,3»4-tetiahydroisoqu^ 
acid. 

78 (3R)-2-{(2R^S)-H(2R)-l-ferr-Butyloxycarbonyl-23-^ 
S-phenyl-pyirolidine-2-carboayi}-1^3«4-tetEahydroisoqainolin^ add. 

79 N-{(3R>2-((2R^SH-((2R>Wm-BaiyIoxycarbonyl-23-dihydio^^^ 
caibonyl)-5-phenyl-pyiroiidine-2^:arbonyl)-l^,4-tetrahydroisoq^ 
ace^ll-proline. 

80 N-((3R>2-{(2R^S)-l-((2R)4-rcrr.Butyioxycarbonyl.23-dihy 
caibonyI)-5-phenyi-pyirolidine-2'^arbonyl}-1^3,4-ietrahy 
acetyl }-I>-pioline. 

81 (3R>2-{(2R4S)*H(2R>l-NeopencyIoxycarbonyi-23*^ydioind^^^ 
caxbonyl>S-phenyl-pyiioiidine-2<arbonyL}-l^,4-tetraiiydiQiso 
3«acenc add. 

82 (3R)-2-{(2R^S)-l-((2R)-l-Cyciohcxyloxycarbonyl-23-dihy^ 
caibonyl)-5-phcnyl-pyiroUdine-2'^arbonyl}-1^3,4-tetrahydroisoquin 
3-acetic acid. 

83 (3R)-2.{(2R^S)-l-((2R)-l.(2-Adainaniyl)oxycarbonyW^^ 
caxix)nyl)-S-phenyi-pyiioUdine-2H:a]i)onyl}-l«2,3,4-tetr^ 
3-acencacid. 

84 (3R)-2-{(2R^S)-H(2R)-l-ie^^ButyioxycaIbonyi.23-dft 
5-phenyl-pyiToIidine-2-carbonyl } • 1 A3,4-tctnihydro-benztflisoquinoline-3- 
caiboxylic acid. 

85 (3R)-2-{(2RJS)-l-((2R)-l-ferr-Butyloxycarbonyi-23-dihydroi^^ 
5-phenyi-pyrroUdine-2-<:arbonyl)-l^,3.4-ieiraliydro-ben2l/]isoqui^ 
acedcadd. 

86 (3R)-2-{(2El,5S>l-((2R)-l-fciT-Butyloxycaibonyi-23-dihydro 
S-ben^l-pynoIidine-2-€aibonyl}-l^,4-tetrahydioisoquinoIin^ add. 
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Example No. 

87 (3R)-2- { (2R,5S)-l-((2R)4-rm-ButyIoxycarfaonyl-23-dihydroinciole-2-carbonyi)- 
5-(2-iiaphthyl)-pyrrDlidine-2-carfaonyl } - 1 ,23,4-tetrahvdrDisoauinoline-3- 
caiboxyiic add. 

88 (3R)-2- { (2S^R)- 1 -((2R)- 1 -rm-Butyioxycarbcmyi-23-dihydroindole-2-carbony l)- 

5-phenyl-pynoUdine-2sarbonyl}-l,2,3,4-tetrahydrois(xiuinolme-3-^ 
acid. 

89 (3R)-2- { (2S^R)- H(2R)-l.«n-Butyioxycaibonyl-2^siihydroindole-2-Kartonyl^^ 
5-phenyl-pynDUdine-2-carbonyl)-l^,4-ietrahydroisoquinoline-3-acencacid» 

90 (3R)-2-(N-PhenethyI-N-((2R)-l-fm-butyioxycarbonyI-2,3Hiihydroindole-2- 
carbonyl)-gIycyl ) - 1 ,23,4-tttiahydioisoquinoIine-3-carb(Kylic add. 

91 (3R)*2- {N-3-PhenyIpropyi-N-((2R)-l-fm-butyloxycarbonyl-23-dihydroindole-2- 
caiboiiyi)-glycyl)-l,2^,4-tetnihydroisoquinoline-3-carboxylic add. 

92 (3R)-2- { N-Benzyi-N-((2R)- l-rm-butyloxycarbonyl-2.3-dihydromdQle-2- 
caibonyi>giycyl)-1.23.4-tBtrahydioisoqainoline-3-aceticadd. 

93 (3R>2- (N-Phenethyl-N-((2R)-l-rm-buQrloxycarbonyi-2,3-dihydroindole-2- 
caibonyl)-giycy] ) - 1 ^.4-tetiahydn}isoquinoline-3-acetic add. 

94 (3R)-2-{N-3-PhenyipropyI-N-<(2R)-l-m-butyloxycarbonyt2,3Hiihydidindote^^ 
carbonyO-glycyl } - 1 ;i3,4-tettahydroisoquinoline-3-acetic add. 

95 (3R)-2- { 3- { N-Phenethyl-N-((2R)- i-ferr-butyloxycarbonyl-2.3-dihydroindole-2- 
carbonyl)-amino }- propanoyl )- 1 ,2,3 Atetrahydroisoquinoline-3-aceric acid. 

96 (3R)-2-{N-PhenethyI-NK(2R)-l-ben2yloxyrarbonyl-23-dihydioiiidole-2- 
carbonyl)-giycyi}-lA3,4-tecraliydn)isoquinoUne-3-aceticadd. 

97 (3R)-2- { N-Phenetliyi.NK(2R)-l-neopentyioxycarbonyl-23-dihydioindoIe-2- 
carbonyl)-glycyl ) - 1 A3,4-tetrahydioisoquinoline-3-acetic add. 

98 (3R)-2-{N-Phenethyl-N-((2R)-l-cydoliexyioxycarbonyl-23-dil»ydroindoie-2- 
carbonyO-glycyl ) - 1 ;23,4-tetrahydroisoquinoline-3-acetic add. 

99 (3R)-2-{N-3-CWorophenediyl-N-((2R)-l-ttrr-butyioxycarbonyl-23- • 

dihydioiiuiole-2-caitonyI)-glycyl}-l,23,4-tetrahydroisoquinoUne-3-aceric 
add. 

100 (3R)-2-{N-(2-Oxo-2-phenylethyl)-N-((2R)-l-/err-butyloxycarbonyl-2,3- 

dihydroindole-2-carbonyl)-glycyi}-lA3,4-tttrahydroisoquinoiine-3- 
acetic acid. 

101 (3R)-2- {N-(2-(3-Indoiyl)ediyl)-N-((2R)-l-fm-butyloxycarbonyi-2,3- 
dihydioindoIe-2-carbony i)-giycyi } - 1 ,2,3,4-tetrahydroisoquinoiine-3- 
acedcadd. 



wo 93/20099 



PCr/GB93/00614 



272 

Examoie No. 

102 (3R)-2-{N-Phenethyl-N-<(2R)-l-rc;T-butYloxycaroony 
carbonyl)-gIycyi}-l A3,4-tetrahyciio-beii2()l^^ acid. 

103 (3R)-2-{N.Phenethyl-N-<(2RVl.|err-butyioxycarbonyl-2^ 
carfaonyl)-giycyi}-l,23»4-ietrahycto-benzWiso^ add 

104 (3R)-2-{N-Pivaloyl-N-(aR>l-i^iT-butyioxycarbonyl-23-^ 
methyl)-gIycqri}-1^3t4-tetrahydroisoqumoM^^ acid. 

105 (3RV2-(3-((2R>l-rm-Butyloxycarbonyl-23-dihydroindolc-2 
napfadialene-2-^arbonyl}-l^,4-€etiahydioisoquinoline-3-acedca^ 

. 106 (3R)-2-{3-{(2R)-l-rOT-Butyloxycarbonyl-2,3-dihydniind^^^ 

napiidiaIeiie*2-<arbonyi]-l^,4-tBtraiiydioisoqmn add. 

107 (3R)-2-{(2R)-l-((2R)-l-im^Butyloxycarbonyl-23-di^ 

4-phenyi-2^H]ihydiopynoIe-2-carbonyi}-1^3Ateixahydiois^^ 
acetic add. 

108 (3R)-2-((2R4S)-H(2RH-rerf-Butyioxycarbonyl-23H^^ 
caxbonyi>5-phenyl-pym>iidine-2-aiethyl}-I^3,4-tetrahydt^ 
carboxylic add. 

109 (3R)-2-{(2S)-2-((2R)-l-ferr-Butyloxycarbonyl.23Him 
acetyianiino)-4-phenylbutanoyl)-1^3,4-teirahydioisoquinol^ 

131 N-{(3R).2-{(2R^S)-l.((2R>l.im-ButyIoxycarbonyl^^ 

carbonyi)*5*phenyI-pyzroIidine-2-carbonyl}-l^,4-tetndiyc^^ 
cazbonyl)-pioiine. 

132 N-{(3R>2-{(2S^)-H(2R)-l-rOT-Butyloxycarbonyl-2,3-da^ 
carbonyi)-5-phcnyl-pyirolidine-2-carfaoiiyl) - li3,4-tetrahydioiscxiuinoiine-3- 
carbonyi}-pioiine. 

133 N-((3R)-2-{(2SJR)-l-((2R>l-rerr-ButyIoxycarbonyl-2.3Hiih 
caibonyl)-5-phcnyl-pym)iidine-2-carbonyl} - 1^3,4-tetrahydroisa 
3-carbonyI}-D-pioIine. 

134 (3R)-2-{(2R,5S)-H(2R)-l-ferf.Butyloxycarbonyi-23 
carbonyl)-5*benzyl-pynoiidine-2H:arbonyl}-l^,4-tetrahydn^^ 
3-caiboxylic add. 

135 (3R)-2-{N-2-ailojophenediyl-N-((2R>l-rm-butyloxycarfaonyW^^ 

dihydroindole-2-cari)onyl)-glycyl}-i;2,3»4-tetrahydroisoquinoto^ 
acid. 
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136 (3R)-2- { N-4-ChloropheiiethyI-N-((2RV l-ferr-butyioxycart)onyi-2,3- 

dihydroindole-2-carbonyi)-giycyi }- 1 A3,4-tetrahydroisoqumoline-3- 
acedc acid. 

137 (3R)-2-{N-2-MethoxyphenethyI-N-((2R)-l-/err.butyioxycaib(»iyi-23- 

dihydioiiidole-2-<arbonyl)-glycyl)-l^,4-teirahydroisoquinoline-3- 
aceticacid. 

138 (3R)-2-{N-3-Methoxyphenediyl-N-((2R)-l-/erf-butyloxycarbonyi-23- 
dihydroindole-2-carbonyl)-gIycyl ) - 1 ,23.4-tetnihydroisoquinoiine-3- 
acenc acid. 

139 (3R)-2- { N-4-iMethoxyphenethyl-N-((2R)- l-im-butyioxycariJonyi-23- 

dihydroiiidole-2sarbonyl)-glycyl}-lA3AtetrahydioisoquinoUne-3- 
acedcacid. 

140 (3R)-2-{N-Phenethyl-N-<(2R)-l-/m-butyloxycarbonyl-2^Hiihydroiii^ 

2- carbonyi)-glycyl)-1^3,4-tetnihydio-benz(h]isoquinoiine-3-cari>oxyli^ 
add. 

141 (4RS)-2-{N-Pheneihyl.N-((2R>l-fm-butyioxycarbonyl-2.3wlihydnjindole-2- 
carbony l)-glycy 1 ) - 1 ;2^,4-tetnmydroisoquinoiine-4-acedc add. 

142 (4RS)-2-{(2R.5S)-l-((2R)-l./OT-ButyioxycarbonyI.Z3-dihydioindole-2- 

carbcmyi)-5-phenyi-pynolidine-2K:arik)nyi}-1^3,4-temihydroisoquinolm^ 
4-acedc add. 

143 (3R)-2-{(2R4S>H(2R)-l-Cyclobutyloxycarbonyl-2^-dihydioindole-2- 

carbonyl)-5-phenyl-pym)iidine-2-<arbonyl)-l^,4-tetrahydroisoquinoline- 

3- carboxyIic acid. 

144 (3R)-2-{(2RJS)-l-((2R)-l-Cyciopeniyloxycarbonyl.2.3-dihydroindoie-2- 

carbonyl)-5-phenyl-pyiToIidine-2-carbonyl ) - 1 A3,4-tetrahydroisoquinoiine- 
3-aceidc add. 

145 (3R)-2-{(2R,5S)-l-((2R)-l-Cyclopentyioxycaibonyl-2,3-dihydroindole-2- 
carbonyl)-5-phenyl-pynolidine-2-carbonyl } - 1 ,2,3,4-tetrahydiDisoqainoline- 
3-carboxylic add. 

/ 46 (3R)-2-{ (2R,5S)- l-((2R)-l-(2-«o-Norbomyl)oxycarbonyl-23Hiihydioindole-2 

carbonyi)-5-phenyl-pym)iidine-2-carbonyl}-lA3,4-tetrahydioisoquinoline- 
3-carboxyiic acid. 

147 (3R)-2-{(2R,5S)-l-(.(2R)-l-Cyclododecyioxycarbonyi-2,3-dihydroindole-2- 

caibonyl)-5-phenyl-pyiroBdine-2Kaibonyl)-lA3,4-tetrahydroisoquinoline- 
3-carbc»cylic add. 
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148 (3R)-2-{N-PheneihYi-N-<(2R)-l-n.iTOpyioxycarbonyi-^^ 

carbonyl)-glycyl} - U2,3,4-tetrahydrois(xpiinoiine-3-acedc add. ^ 

149 N-{(3R)-2-{(2S^RVW(2RVl-rerf-ButyioxycarfaonYi-23^ 
caibonyI>5-pheiiyI-pyiToIidine-2K:arbonyl}*1^3f4-teirahy^ 
3-acetyl} -proline. 

150 (3R>2-{N-2-a-Methoxyphenyi)ethyl-N-((2R)-l-(fm-buty^^ 
dihydxoindole*2-cari3onyl)-glycyl} * 1^3AtetziihydzDXSoquinoline-3-caiboxlic 
add. 

151 (3R)-2-{ (2R^S)-H(2R)-H33-Dimediyibutyl)oxyc^ 

2- carbonyl>S-phenyl-pycTolidine-2-carbonyl}-i;23«4-teti^ 

3- carboxylic add. 

152 (3R)-2-{(2R^S)-l-((2R)-l-Cydoheptyioxycarbonyl-2,3Hfi^^ 
caibonyl>5-phenyI-pyin)iidine-2-caibonyl } - 1^,3,4-tetrahydzoxsoquinoIine- 
3-carboxylic add. 

153 (3R)-2-{(2R^S)-l-((2R)-l-((lS).^iuto-Bcimyl)oxycarbon^ 
caxbonyl)-S-phenyI-pynolidine*2-caibonyI } -1,2,3,4-tetrahydroisoquinoline- 
3-carboxyIic add. 

154 (3R)-2-{(2R^S)-l-((2R)-H(lR;>R,3R^S>Isopinocan^ 
dihydroindole-2-carbonyl)-5-phenyl-pyxTolidine-2-cazbon^^ ) - 1^3*4- 
tetrahydroisoquinoiine-3-carboxylic add. 

155 (3R)-2-[(2R^S)-l-((2R)-l.((lS^S,3S^Hsopinocamph^^^ 
dihydroindole-2-carbonyl)-5-phenyi-pyirolidine-2s:arbonyl}-l,2,3,^ 
cetrahyd]X)isoquinoline-3-cari)oxyIic add. 

156 (3R)-2-{(2R^S)-l-((2R)-M3>Diiiiethylbutyl)oxy 

2- carbonyl>S-phenyl-pyrroQdixie-2H:arbonyl }- 1^3,4-tetiahydn)u 

3- acedc add. 

157 (3R)-2-{(2R^S)-l.((2R)-l.(l.Piperidino)carbonyl.23-^ ^ 
cazbonyl)-5-phenyl-pyiioiidine-2-carbonyl ) -1 ,2,3,4-tetrahydioisoquinoiine-3- 
caiboxylic acid. ^ 

158 (3R)-2-{(2R4S)-l-((2R).l.(N.Cydohexyl-N-mediylcarbamoyI).^^ 
dihydioindole-2-carbonyl)-5-phenyi-pynolidine-2-caibonyi} - 1^,4- 
cetrahydioisoquinoIine-3-caiboxylic acid. 

159 ^3R)-2-{(2R^S)-H(2R)-l-(4-ler^Butyicyclohexyi)oxyca^bony 
dihydn)indole-2H:arbonyi)-S-phenyi-pyiioiidine-2-carbonyi)*l,^ 
tetnihydroisoquinoiine-3-carboxyiic add. 
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160 (3R)-2.{(2R,5S)-l-((2R>l.(2-cw-Methyicydohexy 
dihydroinctole-2-carfaony i)o-phenyi-pyOTUdiiie-2K;arbon^ } - 1 A3»4- 
tetnihydroisoquinoiine-3-carboxyiic add 

161 (3R)-2- { (2R^S)- l-((2R).l -(2-rranj-Meihyicycbhexyl)oxyc^ 
dihydroindole-2-carbonyl)-5«phenyi*pyiTOiidine-2-carbonyl} - 1 ,2,3,4- 
tetrahydroisoquinoline-3-carboxyiic add. 

162 (3R)-2-{N-Phenethyl-N-((2R)-l-(3H7dohexylpropyl)oxycarb 
dihydioindole-2-carbonyi)-glycyI ) - l,2,3,4-tetrahydnrisoquinoline-3- 
acetic adcL 

163 (3R)-2-{(2R,5S)-l-((2R)4-Cyctohexyimcthyioxycaibon^ 

carbonyl)-5-phenyi-pyiToUdine-2<arbonyl}-l,2,3,4-tBtzahyd^ 
3-carboxylic add 

164 (3R)-2-{(2R,5S)-l-((2R)-l.(2-Cydohexylcthyl)oxycarbonyl-2^ 

cari)onyl)-5-phenyi-pyirolidine-2K:aifaonyl}-l,2,3,4-tetrahydro 
carboxylic add 

165 N.{(3R)-2-{(2R,5S>l-((2R>l-CycIohexyIoxycarbonyl-2,3-d^ 

carbonyl)-S-phenyl-py]Toiidine-2-caibonyI)-l,2,3,4-te^ 
3-carbonyl } -proline. 

J66 N-{(3R)-2-{(2R,5S>l-((2R>l.Neopentyloxycarbonyl-23-dihyc^ 

carbonyl)-S*phenyl-pyiToiidine-2-carbonyl}-l,2,3,4-tetrahydroi^ 
3-carbonyl } -proline. 

167 (3R)-2-{(2R,5S)-l-((2R)-l-rm-Butyioxycarbonyl-2,3-dihy^^ 

carbonyl)-5-phenyi-pyiroMne-2<arbonyl)-l,2,3,4-tetrahydroisoquinoline-^^ 
propanoic add 

168 (3R)-2-{N-3-Methylphenethyl.N.((2R)-l-cyclohexyloxyOT^ 

dihydroindole-2-carbonyl)-glycyl)-lA3,4-tetrahyd^ 
acetic acid 

169 (3R).2.{N.(2-(l.Methylpyiroi-2.yl)eA^^^^ 

ciihydroindole-2-carbony l)-glycy 1 } - 1 ,23f4-tetrahydroisoquinoline-3-acedc 
add 

170 (3R)-2-(N-(2-Thienyl)ethyI.N.((2R).l-cyciohexyloxycarbonyl-2,^ 

dihydroindole-2-carbonyl)-glycyil-l,2,3,4-tetnihydroisoquinoline- 
3*acedc add 
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m 

171 (3R)-2-{N<(2RSV12,3.4.TetrahYdronaphth-^^^^ 
cyciohexyloxycarbonyl-2,3<iihydroindole-2-<:arbonyi^^ 
tetnihy(in>isoquinoiine-3-acenc acicL 

172 (3R)-2-K2RJS)-l<(2R)-l-Cyclohexyloxycarbonyl-2,3-^ 
carbonyl)-5-(4-methoxyphenyi)-pynoUdinc-2-caibonyl } - 1^3,4- 
tetrahydioisoqainoline-3*acedc add. 

173 (3R>2-{N-(Indan-2-yl)-N.((2R).l-cyciohcxyloxyc^ 
cazbonyI)-glycyl}-I^3«4-tetiahydroisoquinoline-3-acedc acid. 

16. Confounds of Claim 1 or piiarmaceudcaiiy acceptable salts thereof, whexein: 



(H where is H and is a double bond), 

or an N-tenninally blocked a-amino acid residue containing an aromatic side chain; 
the N-temnnai subsnment is selected ham R^, 



A is 




N 



XXXV 



H 



Bis 




(X where c = d = e = zero) 



xxm 



Cis 




(XV where R^* and R*^ are H, 
h = 0) 



XXXVI 



andwherdiu 

R^ and R^ are independendy H or CH3; 
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r22 and are independcndy H. alkyl (C, - Cg, linear or branched). -(CH2)o-R^' or 
-(CH2)o-C02R^7; 

X' is H2 or O 
X2isH2,OorS 

17. Compounds of Claini 16 or pfaannaceurically acceptable salts thereof, wherein: 



A is 




xxxvn 



I 

H 

(XXXV where R^ is H andX^ is O) 



. or R^-Trp; 

R^ is tm-buiyloxycarbonyl, phenylcarbonyl, phenylmedioxycarbonyl; 

R^andR^areR 

R"isR - 

18. The following particular conqjounds widiin Qaims 16 and 17 or phannaceutically 
acceptable salts thereof: 

Exofnple No. 

110 l-{fcrr-Butyloxycarbonyl-ayptophanyl-leucylJ-2^-dihydioindole. 

11 1 l-((2S)-2-(terr-Butyloxycarbonyl-tiyptophanyhunino)-hexanoyl)-2,3- 
dihydroindole. 

112 l-{(2S)-2-(3-Indole-3-propanoyIanjino)-hexanoyl}-23-dihydioindole. 

113 1 - ( ferr-Butyloxycarbonyl-nyptophanyi-phenylalanyl ) -23-dihydroindole. 

114 l-{(2S)-2'<rerr-Bu^loxyciibonyI-tiypiophanyiainino)-4-phenylbutanoyl)-23- 
dihydioindole. 

115 l-{zm-Butyloxycarbonyl-tiyptophanyKP-0-benzyl)-D-aspartyl)-23- 
dihydroindole. 

116 1- { ferr-Butyloxycarbonyl-tryptophanyl-aspartyl } -23-dihydroindole. 
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117 l-{/m-ButyloxYcarbonYi-tcyptophanyi-(y<)-ben2yi)-glu^^ 
dihydzoindole. 

118 l-{ren^ButyloxycarbonyI-tryptophanyi-glutamy 

119 2-{2m-ButyIoxycarbonyi-txyptophanyi-D-phe&ylalanyi}-l^,4- 
tetxahydroiscxiuinoiine. 

120 2*{ (2R>2-(ren-Butyloxycarbonyi-tz7ptopfaanyianuno^ 
l,23«4-tetiahydioisoquinoline* 

19. Compounds of Qaim 1 or pharmaceudcally acceptable salts thereof, wheiein: 



A is 




XXXV 



xxxvni 



(XV where R^is absent and — are double bonds) 




XXXK 



(V where is absent and are double bonds), or R'^-Trp; 

BisXXm; 
CisXV; 

D is absent, Gly or ^-Alanine; 
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andwhetein: 

is ^-butyloxycarbonyl, phenyicarbonyi or phcnylmeihoxycariwjnyi; 

and R^ are independently H or CH3; 
R"andR**areH; 
R^ is -(CH2)rC0-D.R"; 

R" is -OH. allcoxy (Ci - C3, linear or branched), NR2<r25; 

R22 and R23 are independendy H, alkyl (Q - Cg, linear or branched), 
-(CH2)o-C02R27. -(CH2)o-R^ or.(CH2)o-0-(C3l2)p-R27: 

aisOori 
iisO-2 
XiisO,H2 0rS 
X^isOorHz 

20. The following particular compounds within Claim 19 or their pharmaceuticaliy 
acceptable salts: 

Example No. 

121 Ethyl (2R)-l-{/m*butyloxycarbonyl-tryptophanyMeucyI)-23- 
dihydroindole-2-acetate. 

122 Ethyl (2S)-l*{(2S)-2-(/erf-buiyioxycarbonyl-trypiophanylamino)-hexanoyl} 
2,3Hlihydroindole-2-carboxylate. 

123 (2R)-1- { Indole-2-cari5onyl-phcnylalanyI } -2,3-dihydroindole-2-acetic add 

124 (2R>l-{(2S)-2<Indole-2Kaibonylamino)-4-phenylbutanoyl}-23- 
dihydroindole-2-acetic acid. 

125 3-{(2R>l-{(2S)-2KIndole-2-carbonylamino)-4.phenylbutm^ 
dihydroindole-2-yl J -piopanoic acid 

126 (2R)-l-{(2S>2-(5-Huoroindole-2-carbonylamino)-4-phenylbu^ 
dihydroindole-2-acetic acid 

127 (2R)-l-{(2S)-2-(5-Chloroindole-2-carbonylamino)-4.phenylbutanoyl}- 
dihydn>indole-2-acetic acid 

/ 28 (3R)-2- { (2S)-2-(Indple-2-carbonylamino)-4.phenylbutanoy I ) - 1 
tetnihydroisoquinoline-3-acedc acid 
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129 N-{(2S)-l-{(2S)-2-andole-2-^aibonyiamino)-4.pheny 
dihydromcible-2-acetyl} -glycine. 

130 3-{(2S)-l-{(2S)-2-(Indole-2KarbonyIaiiiino)-4-phenyft 
diliydraindoIe-2-carbonyIainino} -propanoic add. 

2L A medicinal composinon comprising a compound or a salt thoeof as defined in any 
ofclaimslto20. 

22. The medicinal composition of claim 21, which acts as a CCK-A, CCK-B or gastrin 
receptor antagonist or agonisL 

23. The medicinal consposidon as defined in claim 22, which is a drug for the treatment 
of diseases or conditions induced by abnomaaiiQr in a physiological funcdon 
controlled by gastrin, induding gastric and duodenal ulcers, gastritis, reflux 
esophagitis, gastric, colonic and oth^ gastrin sensidve cancers, and 
ZoUinger-ElIison syndron^ 

24. The medicinal composition as defined in claim 22, which is a drug for the oeatment 
of diseases or conditions induced by an abnonnality in the physiological function 
controlled by the central CCK-B receptor, including anxiety, psychoses, Parkinson's 
disease, Tourette's syndrome, Huntingdon's chorea, disturbed appetite regulation 
and pain (induding the treatment of pain by po^tiation of opiate analgesia). 

25. The medidnal composition as defined in claim 22, which is a drug for the treatment 
of diseases or conditions induced by abnormaliQr in a physiological function 
controlled by the CCK-A receptor including disturbed appetite regulation, ' 
pancreatitis, pancreatic cancer, disorders of gastrointestinal motility (including 
irritable bowel syndrome}, and gall bladder dysfunction. 

26. A method of making a compoimd of the svuctnre A-B-C as set out in any preceding 
claim wherein reactants giving the residues A, B and C are combined sequentially to. 
form the compound. 
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27. A process for the production of the novel compounds of any of claims 1 to 20 
described by the general formula A-B-C (claim l)t which conq>rises linking the 
sub-unit A to B-C, via an amide bond, panicularly by HOBt/WSQ) or bis 
(2-oxo-3-oxazolidinyl) phosphinic chloride mediated couplings. 

28. A process for the production of the novel compounds of any of claims 1 to 20 
described by the general formula A-B-C (claim 1), which comprises linking the 
sub-unit A to B-Q via a ursa linkage, panicularly by reacting the &ee amino 
terminus of B-C with the appropriate isocyanate. 

29. A process for the production of the novel compounds of any of claims 1 to 20 
described by the general formula A-B*C (claim 1). which comprises linking A-B to 
sub-unit C via an amide bond, pardculariy by bis-(2-oxo-3-oxazolidinyl) phosphinic 
chloride mediated coupling. 

30. A process for the production of novel compounds of any of claims 1 to 20 described 
by general formula A-B-C (claim 1), which comprises functional group 
manipuladon of compounds A-B-C prepared as described in any of claims 26 to 29, 
including the hydrolysis of carboxylic es^ to carboxylic acids, the removal of 
amino blocking groups, and the replacement of amino or carboxyl bloddng groups 
with odier blocking groups. 

31. A method of preparauon of a medicament for therapy by CCK-A, C(3C-B or gastrin 
receptor antagonism or agonism, in particular for the diseases or conditions set out 
in any of claims 23 to 25, wherein a conqvound as defined in any of claims 1 to 20 is 
associated with a pharmaceutically acceptable diluent or carrier. 

32. A method of therapy by CCK-A, CCK-B or gasoin receptor antagonism or agonism, 
in particular for the diseases or conditions set out in any of claims 23 to 25, wherein 
an efCiective amount of a composition according to any of claims 21 to 25 is 
administered to a person in need of such therapy. 



